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INSPECTION DUTY AT NAVY YARDS. 
By Lieut.-ComMANDER T. D. Parker, U. S. Navy. 


ig Motto: “Ah, make the most of what we yet may spend.” 





~The writer was once much impressed by what he saw at a 
factory in an old French town: a friend’s negotiations for the 
purchase of the entire output were incontinently stopped by the 
arrival from the shops of a dozen new-made knives that the 
manufacturer felt obliged to count and examine at this precise 
moment. Two points were made clear: (1) the manufacturer 
was lost in routine; (2) he needed an inspection department. 

A modern navy yard commandant, with his imperative mili- 
tary, social, and industrial duties, has little time for counting 
knives. In these strenuous times, commandants are busy mana- 
gers—chained to their desks, despatching their callers, clipping 
their words, dictating, telephoning, writing, writing . . . 

Yet the question is asked—and asked too often to be ignored— 
whether they need organized inspection departments. Is not 
each foreman an inspector for his own shop? And does not each 
head of department report on all work under him? Is not a 
Separate inspection department a troublesome and expensive 
“overhead”? Many such questions are asked. But—much is 
lost.in military transmission. The voice of the “ man behind the 
job” seldom reaches the commandant, who needs assisting ears 
and eyes, and more direct information than he gets from those 
fesponsible for the work they report on. Moreover, it seems to 
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the writer that the following advantages make the existence of 
some organized inspection force highly desirable: 

1. Certain standards of quality will be maintained only when 
the workman knows that each piece of work will surely be in- 
spected. 

2. Certain abuses as to costs and charges will be prevented 
when it is known that a force is on the lookout for them. 

3. Certain defects of a larger kind will be corrected if a depart- 
ment is free to investigate them. 

4. Certain improvements will be suggested by such a depart 
ment. 

The advantage of having a department with the business of 
doing these things and with no other and more pressing business 
outweighs all objections. 

It may be interesting, for comparison, to note the practice of 
large civilian plants. Of eight such plants, two have a fully 
organized inspection corps; four have inspectors for limited 
kinds of work (such as riveting done at piece-work rates), or 
for coordinating ‘work, or for covering certain contracts; two 
depend wholly on foremen. But in nearly all cases these plants 
have resident inspectors to represent their customers and to see 
that work in progress is being done in a satisfactory manner. 
That is just what an inspection department does for the one big 
customer of navy yards. 

It is also interesting to compare the inspection methods of a 
scientific ” system of management like the Taylor system, as 
developed for civilian plants. Under this system each shop has 
its own inspector, who is one of the “ functional foremen.” The 
personnel devoted to inspection purposes is therefore much larger 
relatively than that at any of our navy yards. At the New York 
yard, for example, the total number of assistants and sub-it- 
spectors (at a recent date) was 13; at the Norfolk yard, 7. An 
inspector for each shop would require about 22 at New York 
and 16 at Norfolk, without considering those needed for the 
inspection of stores (especially ordnance material) and of the 
great volume of outside work. This point is interesting in 4 
comparison of efficiencies under the two systems; for eight of 
ten men cannot compete with twenty or thirty. It is important 
to note with care that the field covered by Mr. Taylor’s inspectors 
is much more limited than that of the inspection department a 
prescribed in General Order No. 53—and their usefulness cor 
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respondingly less. The Taylor inspectors check the quality of 
work in shops. The navy yard inspector (aided by his force) 
acts as a sort of outside aid for the commandant, observing and 
reporting general conditions about the shops and yard. He also 
acts as a coordinator, watches the progress of work, inspects 
material in store, and performs various other duties as discussed 
under “ Scope of Inspection Duty ” below. 

These features will be much less important when the com- 
mandant has, subject to his orders, an industrial superintendent 
(compare the “shop superintendents” of divisional heads) to 
coordinate the work of the manufacturing divisions and to 
relieve him of detail—as a medical officer does at the hospital, 
or a marine officer at the barracks. Is it possible for anyone 
charged with the large administrative and military duties of a 
commandant to decide on the mass of technical details that some- 
body must pass on? But—“ That is another story.” At any 
fate, the inspector is very necessary in the absence of the organ- 
ier and coordinator referred to above. When management has 
been improved as it cannot be under the present system, the need 
of an inspection department can come up for discussion again. 

Meanwhile, even if a modern system of management is to be 
introduced, something must be done during the period of transi- 
tion. If the inspector is to go (and nothing above seems to 
force that conclusion), he will certainly be needed until the sub- 
stitute is offered. The introduction of a modern system requires, 
from all accounts, a long time—usually three or four years. The 
development of “ functional foremen,” including shop inspectors, 
is a slow process. During this period of unrest, someone must 
pass on shop work—and the commandant will need, more than 
ever, an outside aid, “ watch dog,” and adviser. 


SHOULD INSPECTION BE FROM WITHOUT OR FROM WITHIN? 


If an inspection department is needed, the next and very 
important question is: 

Should inspection be from without or from within ?—should 
the inspection department be part of the manufacturing depart- 
ment, or separate and distinct?” 

In the words of Sir Roger de Coverley, “ There is a great deal 
to be said on both sides.” Looking ahead to a time of improved 
Management, no off-hand answer can be given, however one 
might advocate the ceparate department at present. Probably 
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the inspectors would all pronounce in favor of the separate depart 
ment even with a Vickers system—the “inspected” mostly 
against it under any conditions. Disinterested officers of ability 
have differed broadly on this point. The writer, having con- 
victions of his own, finds it difficult to state the case impartially; 
but he will attempt to outline*both sets of arguments. Since the 
discussion may be trite, it must be brief. 

On the one hand the people who really know most about a 
given piece of work are (usually) those who are doing it. Pre 
sumably the master pattern-maker or the master ship-fitter knows 
more about pattern-making or ship-fitting (at least as regards 
the job in progress) than any one else in the yard. The best 
inspections could be made by foremen and their assistants, pro 
vided they had time and inclination to make them. Moreover, 
they make some inspections in self-defence; so that other, out- 
side inspection is often a duplication of work. Particularly, 
inspection from the outside lacks sympathy and understanding, 
and may partake of the nature of interference. We have all 
heard of the wise young officer, full of importance and mathe 
matics, fresh from the academy or college, who criticises what 
he doesn’t understand and drives practical men wild. The chief 
carpenter or boatswain, who is excellent aboard ship but weak 
in certain details of shop work, may also seem a nuisance when, 
as a rank outsider, he passes on the work of trained mechanics 
in another department of the yard. 

In certain cases these arguments are certainly valid and 
“must give us pause.” Officers who stand strongly for the 
good of the service advance them with persistence and sincerity. 

On the other hand, the purpose and aim of the department 
when the last “ shake up” occurred was to get, at navy yards as 
at Washington, criticism of work by officers not responsible for 
it. General Order 53 begins with the significant words: 

“Officers performing inspection duty at navy yards are the 
representatives of the commandant only.” 

Provided the inspection department has a proper personnel, 
there are marked advantages in the detached criticism thus 
obtained. Will not a member of a manufacturing division ust 
soft words when speaking of “ our” work to the head of depart 
ment? Does not a note of admiration creep in when we criticis 
ourselves? Can the head of a yard department frankiy reveal t 
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the commandant all the defects of his work, organization, and 
personnel, without sacrificing his own reputation for efficiency? 
If he can, does he usually feel that he can? And as to the cases 
where partial responsibility attaches personally to the “man 
higher up ”—will he always own up freely? Or will a discreet 
inspector serving under him bring such matters before him? It 
all comes to what has been strongly said and realized during 
recent years—“ Self-inspection is no inspection.” 

Moreover, great weight must be given to another feature (re- 
ferred to above) of the present inspection system—its directness. 
When we allow for what is forgotten, for what is misunder- 
stood, for what is intentionally withheld, and for what is tact- 
fully softened—how much that the workman sees and reports 
reaches the commandant? How very direct is the chain from the 
workman (or the work) through the sub-inspector and inspector 
to the commandant, as compared with: workman—leading man— 
quarterman—foreman—assistant officer—head of department— 
commandant. “ Seven right-angle elbows equal a blank flange.” 

The commandant who gets all his criticisms from inspectors 
feporting through foremen and heads of divisions, or from other 
subordinates who duly follow the usual channels, will enjoy all 
the security of the “ simple little ostrich” with his head in the 
sand. 

One of the civilian plants referred to above—a large and 
widely known electrical establishment—maintains two inspection 
forces, both quite independent of the manufacturing body. The 





‘employees of one make mechanical inspections and report to a 


chief inspector whose decisions are seldom over-ruled. The elec- 
trical inspectors make final tests and examinations under a superin- 
tendent of tests. 


CHARACTERISTICS OF AN EFFICIENT INSPECTION DEPARTMENT. 


Accepting the inspection departmient as it is, we pass on to a 
vital but less controversial topic: What makes inspection work 
efficient ? 

(A) Personnel.—The first essential is to get the right men. 
Inspection departments have usually been composed of a com- 
mander or lieutenant-commander, sometimes assisted by a lieu- 
tenant, with several warrant assistants, several civilian sub-in- 
Spectors (or acting sub-inspectors), and a small clerical force. 
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As to numbers, this force is usually inadequate to the work 
assigned—which, as before mentioned, is both broad and long. 
Comparison has already been made with the large force, cover- 
ing a much more limited field, called for by the Taylor system, 
Inspections cannot be efficient until this new department is given 
a larger personnel or narrower duties. Of course we must use 
“ efficient ” as a relative term and “cut the garment to suit the 
cloth.” At one of the northern yards the inspection force has 
consisted of the inspector and two clerks. It would seem reason- 
able, however, to adopt as a standard the number of assistants 
suggested by the Taylor system—one for each shop. Each 
assistant could keep in constant touch with the work of his shop— 
and those having less work to overlook would have time for the 
inspection of stores, scanning of surveys, and other duties dis 
cussed elsewhere. In the writer’s opinion, the inspector with 
a smaller force than this must make the soothing declaration: 
“ We'll do the best we can.” 

As to fitness, it is peculiarly necessary that assistants—whether 
officers or civilians—should be selected men. Although some 
warrant officers make excellent inspectors, an indiscriminate 
detail of such officers to this duty means failure. As realized by 
those who have trained “functional foremen,” a special type 
of man is needed for inspections. 


“ Others there are 
Who, trimmed in forms and visages of duty, 
Keep yet their hearts attending on themselves ” 


and others still who, while excellent at directing work, are 
indifferent or unwilling as critics. Such persons are useless @ 
the inspection department. The man needed has a vague, dull 
pain when he sees bad work or bad methods; and speaks perforce, 
even at the sacrifice of his own interests. He must have inde 
pendence; must prefer efficiency to popularity; and must hate 
perfunctory shams. Such men can be found. Fortunately civilian 
sub-inspectors volunteer for the work, and win their appoint 
ments by competitive examinations. They also have the advait- 
tage (usually) of knowing the yard and the yard personnel. As, 
moreover, the supply of officers is limited, more civilian sub 
inspectors should be appointed. If the inspection department is to 
be taken seriously in its relation to the hull division, it should surely 
include a representative of the construction corps. Chief caf 
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penters do not adequately represent the corps that has been 
particularly identified with yards and yard work. Would not 
the detail of a junior construction officer to each inspection de- 

ent—a step in line with the recent detail of line officers to 
the hull division—promote a better understanding and decidedly 
increase the efficiency of the department? The answer seems 
obvious, unless the inspector is destined always to “ make bricks 
without straw.” 

Moreover, the close relation between the inspector’s work and 
that of the accounting officer on one hand (as regards charges, 
costs, etc.) and of the general storekeeper on the other (as re- 
gards stores, surveyed material, etc.) makes it desirable that 
whenever the shortage of pay officers is reduced, a representative 
of the pay corps should come within the inspector’s fold. . This 
need will be more apparent in connection with the discussion of 
“excessive costs” below. 

The medical officer and chaplain may for the present be dis- 
pensed with, though questions of hygiene and morals are not 
wholly beyond the inspector’s ken. The civil engineer has in- 
spectors of his own. 

(B) Aims.—A first impression is that the inspector is detailed 
as a “ yard critic.” Better thinking leads to the conclusion that 
his duties are primarily co-operative. He should be everybody’s 
assistant—not a busy-body, “ butting in,” consuming time, oppos- 
ing thought-out plans with hasty ideas of his own, but a patient 
investigator, an intelligent observer freed from the demands of 
routine, an aid to the commandant and his departmental heads 
in pointing out defects and in promoting efforts with which he 
sympathizes. This attitude will be understood if inspectors will 
make suggestions to those immediately concerned instead of com- 
plaints to higher authority. 

Unfortunately they sometimes find it necessary to choose the 
official channel in order to avoid having legitimate objections or 
suggestions ignored. 

After they have done what they can in a co-operative sense, 
their critical duties begin. The direct responsibility of the in- 
Spector lies here; for, while his other work is largely discretion- 
ary, he is required to pass specifically on each job completed, 
accepting or rejecting it. 

It should be noted, however, that the more general duties 
referred to above are clearly assigned in General Order No. 53 
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the genesis of the inspection department. Unluckily it is difficult 
for the inspector to carry out this order, however correct his aims, 
without seeming to “interfere.” Some reserve and tact are 
obviously necessary, but the only inspector who does not “ inter 
fere”” in a helpful way is the inefficient one whose “ good taste” 
outweighs his sense of duty and respect for orders. 

(C) Scope of Inspection Duty.—An efficient inspection depart 
ment must cover the wide field assigned by the above general 
order. This (as laid down or implied) includes: 

(a) Inspection, as to quality, of work in progress or completed. 

(b) Criticism of plans for work. 

(c) Inspection as to progress of work—with report of delays 
in starting jobs or of excessive time spent on them. 

This feature may be specially helpful to ships. 

(d) Inspection of costs—with report of those that are exces- 
sive. 

(e) Inspection as to shop methods. 

(f) By implication—criticism of general yard conditions. 

(g) Technical examinations as to condition, etc., of material 
in store. 

For a detailed explanation of the above see “ Kinds of Inspee- 
tion.” 

Added to this at most yards have been the general supervision 
of survey work and scanning of survey reports. Though the 
point is disputed, this seems to the writer proper work for the 
inspector and closely related to his other duties—provided his 
force is correspondingly increased. It may be disastrous to 
diffuse the energies of the present inspection personnel. A dis 
tinction must be made, however, between the supervision and 
scanning of surveys, and the actual surveying, which is done by 
officers detailed from the various departments. 

It was also suggested at the conference of commandants that 
the inspection department should inspect stores purchased for the 
general storekeeper. A majority voted against this; and such 
inspections are usually made by the divisions concerned. Ak 
though it might be logical to include this in the work of the 
inspection department, these inspections are wholly different from 
those for which the department was created, and the present sizé 
of the force does not permit this extension of its duties. 

(D) Methods of Inspection—The inspector should keep 
general track of shop and ship work, singling out the larger jobs 
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for personal observation; and should inspect personally when 
questions arise between representatives of the manufacturing 
department on one hand and his assistants, or officers of the ships, 
on the other. He should be the “ assistant chief umpire” for the 
commandant. He is also the centralizer, digester, and forwarder 
for his department. 

It seems obvious that he should spend at least half his time in 
the yard and shops; yet for reasons given at length below, it is 
dificult for him to do even that. Conferences with assistants, 
interviews with officers of other departments, memoranda, re- 
ports, signatures, surveys, bind him to a desk with the same 
Lilliputian cords that so many others have vainly struggled 
against. The inspector must, however, get a first-hand knowledge 
of jobs, and should do all in his power to minimize office work. 


It is hoped that the centralization of offices and of filing systems 


will help much in this respect. His assistants should be impressed 
with the fact that their work is wholly (or almost wholly) out- 
side. Each should spend seven hours a day in and about the shops. 

The distribution of inspection duties should be along the lines 
of individual fitness. An average inspection force may include a 
lieutenant, a chief guriner, a chief carpenter, a boatswain, a 
machinist, and, say, three sub-inspectors, one from the hull division 
and two from the machinery division. 

The lieutenant should have some special assignment (in line 
with his aptitudes), should have certain authority as a general 
co-ordinator and assistant; and should be trained to act in the 
absence of the inspector. Here it may be noted that it does not 
seem desirable to have the reports of the other assistants go 
through him, for that throws in just so many ohms to resist the 
current of information. 

The chief gunner, under the inspection officer, would take over 
many duties of the former ordnance officer. He would spend 
fully half his time in the ordnance building, directing the work 
of the general storekeeper’s ordnance force, inspecting material, 
Suggesting work needed for its preservation, selecting articles 
for survey, and probably acting as survey officer for ordnance 
Stores. His technical advice is of value to the general store- 
keeper and the manufacturing heads. He may also, if qualified, 
take over electrical inspections, in whole or part, this depending 
upon what other assistant is available. 
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The chief carpenter and one sub-inspector would divide most 
of the hull work between them. In this division of labor the 
_ question of individual fitness is important. One plan has been 
to give the first of these assistants all shop work, the other aff 
ship work ; but though this is convenient as a time-saving arrange. 
ment, it ignores the principle just referred to. The sub-inspector 
assigned to ship work may not have a sea-going knowledge of 
flushing systems, fire mains, drains, etc. The chief carpenter 
may never have worked in a shop from which the sub-inspector 
was appointed. It is better to find out the classes of work that 
each knows most about, and assign jobs without undue regard 
to location. The use of bicycles will shorten distances immensely, 
so that an assistant can inspect a ship-fitting job on a ship out 
of commission and two minutes later go through the blacksmith 
shop. 

The boatswain, though less needed than the others, would have 
the sail loft, the shipwright’s shop, and the rigging loft. He 
would have additional duties as survey officer for his department, 

The machinist and a _ sub-inspector appointed from the 
machinery division would divide machinery inspections in the 
same way that the two assistants referred to above divide hulk 
division work. 

The third sub-inspector, if qualified, would take over all elec 
trical inspections. He should be specially appointed for this duty. 

It seems desirable, in some cases, to have two assistants inspect 
the same piece of work, and each “O. K.” the job order. For 
instance, an anchor engine should be inspected by both carpenter 
and machinist—each from his own point of view. A fire maim 
might be inspected first by a sub-inspector for mechanical defects; 
secondly by the carpenter for the suitability of leads from the 
man-o’-war’s-man’s standpoint. 





It should be borne in mind that the above assignments are sug- 
gested with a view to inspection departments as they are, not as 
(it is thought) they should be. 

Each assistarit should have an eye to cost, as well as to quality, 
of output. While keeping track of work in progress, he should 
note whether it is being done in the right shop, whether the right 
machine is being used, whether first-class men are engaged om 
helpers’ jobs, whether two gangs are needlessly working at the 
same job, whether over-expensive material is being used, ete. 


eoroererasgecs ew 





Ss 


= “age 


eaeoirmbsast ae Bw 


oo 


noes = = = 








‘ide most 
labor the 


has been 
other all 


arrange. — 


inspector 
‘ledge of 
-arpenter 
inspector 
york. that 
e regard 
imensely, 
ship out 
acksmith 


uld have” 
oft. He 
artment, 
rom the 
s in the 
ide hull- 


all elec- 
his duty. 
s inspect 
er. For 
‘arpenter 
ire main 
defects; 
‘rom the 


are sug- 
2, not as 


. quality, 
> should 
he right 
aged on 
g at the 


ete. 





InsPpecTION Duty at Navy YArps. 407 


The plan has been tried of having an assistant specially detailed 
for cost investigations. If this is done, he should work in con- 
junction with the others, who, during their daily rounds, can note 
faults as indicated above for the special assistant to investigate 
in detail. With an ideal personnel, the system of having each 
make his own cost studies might be preferable; but with 
existing conditions it seems better to have a specialist develop 
methods, study accounts, and concentrate on this kind of duty, 
which involves clerical work and lengthy inquiries that would 
consume too much time of a man whose aptitudes lie differently. 

At one yard a sub-inspector was assigned to time and efficiency 
studies based on modern methods of management. 

(E) Accuracy and Discretion—Whatever methods be followed, 
any criticism—good or bad—of the work of the divisions is likely 
to be an annoyance to the officers concerned. However broad a 
busy man may be, he will probably feel nettled at a criticism of 


his subordinates or a suggestion from an outsider as to improve- 


‘ments in the department he is straining to improve. Such sugges- 
tions come when he is deep in other matters, and require at best 
amental twist. Irritation results if the criticism seems trivial or 
ill-founded. Therefore the first duty of the inspector is to avoid 
hasty action through excess of zeal. Unless he wants to be 
shaken off as a nuisance, he must be tactful, restrained, and 
judicious. He must insist on absolute accuracy in himself and 
from his assistants. No report should be forwarded until study 
and discussion have proved the point to be well taken. A slip, 
even in a small detail, unduly discredits his department, with 
divisional heads already (perhaps sub-consciously) prejudiced 
against outside advice, or with commandants who, in the struggle 
with routine, have scant time to pick truth out of a mass of con- 
flicting endorsements. Let the length of a screw or the name 
of a nipple be obscurely misstated, and the return endorsement 
will begin with a prominent “ The inspection officer is in error, 
ete.,” that catches the eye of the common superior. Many big 
truths are killed by small errors. An effective critic should spend 
hours in studying a case in order to spend minutes in tersely 
teporting it. Moreover, as commandants and others are so 


pressed for time, he should select the cases—choosing those that 
are typical rather than sporadic, so that his report may result in 
something. 
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(F) Subordination of Paper Work—Though many reports 
can be made in person or by telephone, some must be written ag 
a matter of record or for convenient reference. Otherwise, every 
effort should be made to minimize paper work. The importance 
of this has been referred to above. The efficiency of the depart 
ment depends largely upon whether paper is a means to an end, 
or a perfunctory substitute for something real. 

A considerable amount of paper work is unavoidable with the 
present system as outlined in General Order No. 53. At a large 
yard a force of three or four clerks—say a chief clerk, a stem 
ographer, a typewriter, and a messenger—are kept pretty con 
stantly busy, especially if they handle surveys. This will be um 
derstood if we consider the usual and necessary procedure in the 
handling of job orders and records. When a job order is issued, 
duplicate copies are furnished the inspector. One of these goes 
to the assistant concerned, the other is kept with a record of all 
matters relating to the inspection. Report is made in writing 
(sometimes in advance by telephone) when the job is begun and 
when completed. The report of completion may be made by the 
foreman’s forwarding a third copy of the job order with notation 
to this effect. The assistant inspects the work, and immediately 
turns in his copy with notes as to acceptance or rejection (with 
cause), and other matters of interest. The gist of these notes is 
transcribed on the retained copy and a copy of the notes furnished 
the accounting officer as authority for closing accounts on the 
satisfactory jobs. 

Other details as to the handling of these papers would be tire 
some, and are omitted. It can be seen, however, that with thow 
sands of job orders passing in and out, the clerical work involved 
is heavy ; moreover, if proper records are to be kept, it is hard 
to say how the work could be much lessened. Probably in time 
somebody will think of a way. 

There is much other necessary clerical work: the filing of job 
orders, transcribing of letters and memoranda from the inspector, 
writing of endorsements, correction of errors in the transmission 
of job orders, answering telephone calls, handling of surveys, 
and numerous time-consuming details. The handling of copied 
correspondence is referred to below. Even under intelligent 
supervision, the force referred to above will be kept constantly 
busy. 
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If inspections are to be made understandingly, the office should 
receive copies of all yard correspondence affecting its work. This 
correspondence must pass over the inspector’s desk and be dis- 
tributed for the information of the various assistants. No 
attempt should be made to retain it permanently in a separate 
inspection office file. Although this handling of copies requires 
more clerical work, it is highly necessary ; for the inspector cannot 
pass properly on work unless he has seen certain correspondence 
about it—and mere access to such correspondence helps him little, 
since he does not know of its existence. Copies should be fur- 
nished, looked over, and destroyed. This is in no way inconsist- 
ent with the principle of a central filing system. The routing 
of originals through this office would entail too much delay. 

Since such clerical work is necessary, the main thing is that it 
be done by clerks, and as little as possible by the inspection force. 
As emphatically stated above, a paper inspection department 
might as well exist on paper only. 

Much time is lost by assistants in getting the “ O. K.” of ship’s 
officers to work done on ships and inspected by these officers as 
well as by the yard force. This would not be so bad if it were 
not desirable to make report of inspection immediately after com- 
pletion in order to expedite the making out of invoices. Much 
hunting and waiting for the ship’s officers results. An efficient 
assistant once told the writer that he spent nearly half his time 
getting ship’s job orders signed up! Of course, this can and 
should be remedied. Mailing these orders for signature is usually 
satisfactory, except that it involves delay. The above statement 
illustrates, however, the danger of clerical non-essentials eating 
out the heart of inspection work. 

(G) Weekly Conferences—A weekly conference of the in- 
spection officer, his assistants, and the chief clerk, with the latter 
as recorder, gives a fine opportunity for the discussion of general 
matters. 


KINnps OF INSPECTION. 

The various kinds of inspection have been enumerated under 
“Characteristics of an Efficient Inspection Department” above. 
It is necessary to explain briefly what is meant by each. 

I. Inspections for Quality—This is what the inspector is 
chiefly responsible for. It is his duty to see that these inspections 
are thoroughly made, and his misdemeanor (in a military sense) 
15 








































410 Inspection Duty at Navy YARDS. 


if any defective job is passed. He should secure expert mechanics 
for his assistants—or lacking these, should do all he can:to train 
the personnel at hand. Carelessness in passing over mechanical 
defects should be the unforgivable sin. The method of inspection 
and its closeness must depend upon the extent of ground covered 
by the assistant. In any case he must check up the work closely 
enough to feel morally sure that it will serve the purpose in hand, 
Essential measurements should be checked ; pressure tests should 
be witnessed ; castings should be closely examined for blow holes 
and given an air test when practicable. From heaps of similar 
articles such as hinges, samples should be taken at random and 
carefully examined. Comparison should be made with drawings, 
and work checked for completeness. Forgings should be ex 
amined for defective welds. Electrical circuits should be tested; 
voice tubes talked through; engines tried under steam. In 
general, it is for the assistant to explain if he affixes his stamp 
to any piece of work that is not what the job order calls for. 

The effect is to make workmen much more careful. It has been 
said truly that an inspection body is like a police force that makes 
few arrests but “keeps the lid on.” Bad navy yard workmanship 
isn’t common nowadays. The complaints are rather as to over 
elaboration, excessive cost, delays, etc. 

2. Plans.——The study of plans is an important duty of the 
inspection department—and is sometimes slighted. Each assistant 
should make routine visits—weekly or preferably daily—to the 
draughting room, and arrange for the chief draughtsman to have 
ready new drawings, details of work in progress, etc. The it 
spector should discuss important undeveloped plans with the 
draughtsmen and officers who are working on them, and should 
make timely criticism of defects. Some good has been effected 
in this way; but a ship seldom leaves the yard after a fitting out 
or a general overhauling without defects and oversights that i 
spectors might have noted before a nail was driven or a hole 
tapped. 

When all plans are supervised by sea-going officers (whatever 
their corps), the number of such cases will be fewer. 

3. Prevention of Delays—Without any direct authority t0 
regulate the order of work, the inspection department, through 
reports to the commandant and others, can be a great help to ships 
by seeing: 





=e ee “ate 5 cee cee > Ge, 


mn Oe hUhlC DUC 








rechanics 
to train 
echanical 
ispection 
covered 
k closely 
in hand, 
‘s should 
ow holes 
f similar 
Jom and 
rawings, 
| be ex 
> tested; 
am. In 
is stamp 
for. 

has been 
it makes 
manship 
to over- 


of the 
assistant 
—to the 
to have 
The in- 
vith the 
1 should 
effected 
ting out 
that in- 
- a hole 


yhatever 


ority to 
through 
to ships 





Inspection Duty at Navy Yarps, 4iI 


(a) That work is begun with all reasonable promptness. 

(b) That steps are taken to expedite the delivery of specially 
needed material. 

(c) That towards the end of a vessel’s stay jobs are being 
pushed to completion. 

Ship’s officers, though best qualified to pass on work when 
done, are not sufficiently familiar with the methods and personnel 
of navy yards to push it. They lack facilities for finding out the 
cause of delays, and information as to the best man to see in 
each case. Here the inspection people, with their knowledge of 
the yard and the other work in progress (from which men may 
perhaps be shifted or material substituted), may co-operate very 
helpfully. 

When a ship arrives for a stay, the inspector should quickly get 
in touch with her officers to find what is the status of her un- 
finished jobs and what work is particularly wanted. He should 
then, after due consideration, report delays in starting work. He 
also keeps touch with jobs in progress, and notes obstructions 
due to non-delivery of material or to non-completion of incidental 
work by another department. If the wait is for material, he takes 
the matter up with the divisional officers and the general store- 
keeper. He finds perhaps that the request to the latter was not 
made as “ urgent,” or that the general storekeeper has failed to 
investigate delays in delivery, or that routine instead of emer- 
gency methods of purchase have been followed. In any case he 
can often suggest action (such as the sending of a telegram) 
that will promptly remedy the trouble. With a scientific system 
there would be few such delays, and these few would be auto- 
matically noted ; but at present they often occur. If the trouble is 
in a wait for incidental work, a report to the divisional heads may 
result in the necessary action—perhaps overtime or shift work 
instead of a leisurely eight-hour swing. 

At a routine time, towards the end of a vessel’s stay, the in- 
Spector should call on each assistant for a detailed statement as 
to the progress of his jobs, and after sufficient investigation 
should forward these reports in such shape that the commandant 
or others will see exactly what remedies to apply—overtime on 
a certain job in the boiler shop, a telegraphic request for conduit, 
etc. If needed mechanics are employed on less urgent work, 
Specific report should be made. A vague intimation that “ the 
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Oklahoma's repairs may not be finished up,” or that “the Okie 
homa’s bridge work is running behind ” is of little practical value, 

Take a typical case. The “ Alaska” is to leave the yard in 
fourteen working days. The inspector orders all her jobs checked 
up, and receives word that her turret work is behind the schedule, 
On investigation he finds that the electricians will need six days 
for their work and cannot do it until the ship-fitters have secured 
a certain tube in place and the pipe-fitters have run certain con- 
duit ; also that some needed wire due ten days ago has not arrived, 
It turns out further that the ship-fitters are waiting for some 
angle irons from the blacksmith shop, and that the blacksmith and 
ship-fitters are both short-handed. 

He reports these facts to the commandant, and recommends 
(after further consultation) : 

1. That two blacksmiths working on a job for stock be put on 
the angle irons to finish these quickly. 

2. That four additional ship-fitters be called (only four are 
registered), and that overtime work be done to expedite the secur- 
ing of the tube. 

3. That electricians assist pipe-fitters in running conduit. 

4. That a telegram be sent requesting immediate delivery of 
wire—and that if it is still lacking, some reserved (but not yet 
needed) for the Kearsarge be used. 

While some of these steps might have been taken without the 
inspector’s suggestion, it is unlikely that all would have been 
The ship’s officers, though uneasy, have not known exactly what 
to do. The divisional officers and general storekeeper have had 
various other jobs to think about. The result is, that after a 
scramble, the last cable is pulled two hours before the Alaska 
sails! 

4. Reports of Excessive Cost——The inspector is required to 
note and report cases of “ excessive cost.” As already said, these 
cases may be investigated in two ways—by assistants separately, 
or by a special investigator acting in conjunction with the others. 
The subject is a wide one, and can only be outlined here. 

A man up a tree might suppose that the accounting officer 
makes a study of costs. But he doesn’t (to any extent) as yet. 
He merely records charges that, lacking technical information, he 
cahnot criticise. It is hoped that eventually a system of real cost 
keeping will be developed for the benefit of the manufacturing 
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officers. They, moreover, occasionally investigate overcharges, 
and make constant efforts to prevent them. But they are busy 
getting work done when needed ; and cannot give the subject the 
attention it deserves. It therefore devolves upon the inspector to 
stop the gap and to systematically point out cases of extravagance. 
With his present force he cannot analyze all charges ; but, follow- 
ing the “ method of exceptions,” he can closely investigate typical 
overcharges. With the active support of the commandant and 
the divisional heads, he can thus do much towards increasing yard 
economy. It would be useless to cite instances showing how 
much room for improvement there still is. 

The nature of these investigations (some of which have been 
already referred to) may be indicated by the following statement 
of subjects for cost criticism: 

(a) Charging work done on one job to another job. This 
was formerly a common abuse. Two evils result from it—un- 
authorized work; and authorized work charged for excessively. 

(b) Charging general shop work to specific jobs arbitrarily 
selected. This is a misleading. way of artificially reducing the 
“overhead.” 

(c) Disparity between estimated and actual costs. In the pres- 
ent state of estimating this is unimportant; but with an improved 
system, estimates and costs would mutually check in a valuable 
way, 

(d) Manufacture where purchase would be cheaper (or the 
reverse). Many cases can be pointed out where purchase should 
be substituted for manufacture at excessive cost. Occasionally 
the reverse obtains. 

(e) Excessive cost of manufacture as compared with that at 
(1) other yards, (2) commercial establishments. 

(f) Uneconomical shop methods. 

(g) Use of wrong class of labor. Sometimes the cost of work 
is greatly increased by the use of first-class mechanics where 
helpers would do. Each case has to be studied on its own merits. 

(h) Use of too many men. Sometimes two gangs are em- 
ployed, each in the other’s way—or superfluous labor is other- 
wise used. This may at times be due to the habit of “ nursing ” 
jobs caused by our system of labor employment. 

(i) Hand work where machine work would be much quicker 
and cheaper. This may be due to the wish of a foreman to keep 
work in his own shop. 
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(j) Use of wrong machine. Loss of economy often results jn 
the same way from the foreman’s preferring an unsuitable 
machine in his shop to a suitable one in another, 

(k) Over-elaboration in doing work—or use of too costly 
material. Work often costs excessively merely because it is too 
good for the job in hand. 

(1) Material drawn for one job (and not needed) used on 
another. This kills cost accounting, and makes the charge against 
the first job excessive. 

(m) Waste of material. Some of the largest gains claimed in 
connection with the introduction of “ modern management” at 
the Watertown Arsenal have been in connection with eliminating 
waste of material. 

At two or three of our Eastern yards, frequent cost reports 
have been made by the inspection department. Although authori- 
ties differ as to the proper scope of such inspection duty (one 
view being that cost study is properly a function of the manu 
facturer aided by the accountant), it is undoubtedly true that the 
inspector is now charged with it by the department’s general 
order; that no other department now goes at it “ hammer and 
tongs ”; and that much alarm has been caused by the cost studies 
already made. The inspection force has at least served the moral 
purpose of a “ Fleet in Being.” 

5. Shop Methods.—The question of shop methods is woven in 
with that of costs. This kind of inspection can be made clear 
by an example. 

It was found at a certain yard that when machinery was fit 
ished the foreman would issue a shop order on the joiner, “ Crate 
one set of crank brasses,” “ Make box for one gasoline engine,’ 
etc. Investigation disclosed the following facts: 

Directions were so vague that the joiner often made expensive 
boxes where cheap ones would answer. 

These expensive boxes were sometimes made when no box 
was needed—when the material was to travel only a few hundred 
yards. 

New (even finished) planking was used when old packing 
material was plentiful. 

The searchlight was turned on; and these methods were (it 
hoped) made obsolete. 
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As divisional heads are sensitive about shop methods, inspectors 
should be particularly sure of their facts before suggesting im- 
provements. 

6. Yard Conditions.—It seems within the spirit, if not the let- 
ter, of the oft-quoted General Order No. 53, that the inspector 
should report on general yard conditions—for instance, an accu- 
mulation of old material; a bad arrangement of storehouses; the 
blocking of a roadway. In many such cases, of course, his report 
would be made to, or through, the captain of the yard. 

7. Inspection of Stock——When the general storekeeper took 
over all stock, the various departments, still having cognizance 
of it, advised him as to its care; later, under the Newberry system, 
the various departmental inspectors did this; now, combining 
faded glories, the inspection officer makes technical examination 
of the stock in all departments. This is an important duty—for 
the general storekeeper must rely on him for expert criticism. A 
routine of weekly and quarterly inspections of stock should be 
established ; and report made of such things as, spruce poles 
languishing for fresh water ; rubber spoiling from too much heat 
and light; machinery deteriorating for want of white lead and 
tallow or in need of a jacking over; electrical insulation yielding 
tomoisture. Special attention should be given to surveyed material 
(see below ). 

8. Duties in Connection with Surveys—To complete the in- 
spector’s honors and titles, he might be called the “ Director of 
Surveys.” The handling of surveys should certainly be cen- 
tralized. The commandant cannot scan them all; his aid has 
other duties. A clerk can be assigned to the duty of scanning 
them—in a clerical way. But until the inspector was given this 
added duty, no one did much more than return reports “ for cor- 
reaction in accordance with Article , Navy Regulations ” ; 
or request that ensigns be “ burned,” not “stored”; or sternly 
demand that “ no responsibility,” etc., be duly inserted. Technical 
scanning was practically unknown. If a surveying officer, by 
mistake or through carelessness, recommended that a new piece 
of furniture be sold, or that spare parts. accidentally separated 
from the mother machine be scrapped, his mistakes were liable to 
pass unchallenged. 

Some idea of the importance of the survey question may be 
obtained from the following figures, selected almost at random, 
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showing the magnitude of survey transactions at a large yard 
during one quarter (April-June, 1911). The figures are official: 
Invoice value of surveyed articles on hand at beginning 588,151.75 





Invoice value of surveyed articles received............ 370,434.28 
a a. oe liek in CE hs wade os Aen es Oh eee 958,586.03 
EEE Ab ca vv cacqhov sedbeced o8bags ons Gacceae 606,601.24 


Where the annual transactions run into millions, it is worth 
while to have a system of checks. 

The following steps tending to the proper handling of surveys 
should be taken: 

(a) Each survey should be looked over, first, by the proper 
assistant; secondly, by the inspector in person. Reports should 
be returned for both minor and major corrections. If important 
changes are then made, the matter should be taken up with the 
commandant. 

(b) A series of memorandum instructions should be issued 
and copies furnished each surveying officer with a view to 
standardizing methods of survey. 

(c) The inspector should be in touch with the general store- 
keeper and with the surveying officers regarding all survey 
matters. 

(d) There should be a weekly conference of the inspector 
with his surveying assistants, who (while usually assigned to 
other duties) are under his general direction as regards this 
duty. Such conferences have proved interesting and instructive. 


PERSONAL DUTIES OF THE INSPECTOR. 

General Duties——The day’s work for the inspector has already 
been described under another heading. Without repeating, it may 
be interesting to discuss some special aspects of his duty. 

(A) The Inspector as a Promoter —Although the word “ pro 
moter ” suggests Blackie Daw and his friend Wallingford, it is 
not used unkindly here. The thoughts of a well-meaning critic 
turn to remedies. Having discovered these, he may even wrgeé 
them. When the inspector reports a faulty condition, the first 
and sometimes disconcerting question is: “ What do you wait 
to do about it?” After all, the critic who can’t answer this 
question is merely destructive. By a natural extension of his 
regular duties, the inspector is therefore called on to “find 4 
way.” Having proposed a plan, he wishes to see it work, and 
begins to “ push.” 
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Indeed, if any navy yard officer wishes to be effective, he must 
do much more than suggest. He must drive his points home; 
follow papers through; secure consideration of his ideas under 
difficulties. The momentum of the big yard machine makes a 
gentle suggestion like a twig in the path of a motor car. The 
inspector-promotor labors under the disadvantage of always hav- 
ing to lug in new business not on the regular calendar. On the 
other hand, he has ready access to the commandant, and can get 
approval of his ideas if they are good and if he is persistent. 
But this isn’t all. It is a pipe dream to suppose that “ Approved ” 
on a letter or endorsement means “ In effect.” Orders given in 
this form are misunderstood, mislaid, forgotten. The inspector 
must explain, hunt up, remind. His work is only half done when 
all objections have been removed and approval given. Perfect 
harmony reigns—but somehow the plan is not working! 

But “ Look! Listen!” : Whatever improvements the inspector 
advocates, he should invariably make suggestions affecting other 
departments through, or after consultation with, the officers con- 
cerned. Otherwise he may be a great source of danger through 
teal, unwise, interference. The views of the beneficiary should 
always be obtained. 

(B) The Inspector as Assistant Umpire.—Where differences 
of opinion exist between the heads of yard departments, or be- 
tween divisional and ships’ officers, it may be convenient to the 
commandant to get technical advice from a third, disinterested 
party, with an investigating staff of his own. 

(C) The Inspector as Special Investigator—Many questions 
as to shop arrangements, methods of accounting, disposition of 
personnel, etc., are put up to the commandant for decision and 
involve extensive investigation. It has been found convenient to 
turn over matters of this kind to the inspector for investigation 
and report. If thorough, impartial, and judicious, he may thus 
be very useful in saving time to the commandant. He can get 
the views of both sides (if there are two), verify, boil down, 
and digest. Examples of matters thus referred are: Recom- 
mendation as to a new method of accounting for target material ; 
request for the installation of a crane; a working arrangement 
for carpenters carried on the rolls of one division and used by 
another. Facts, conflicting considerations, and recommendations 
Should be presented in each case. 
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(D) The Inspector as Handy Billy—This discussion would 
not be complete without reference to another phase of inspection 
duty. It is natural—yet, it seems, unfortunate—that an officer 
with the diversified duties described above should be given still 
others that have no natural connection with his billet. A reason 
for this is that the yard machinery can always move without him, 
3ut the tendency to pick him up for boards, courts-martial, de 
tached duty, and what not, is very demoralizing. The first time 
an inspection department hardly yet organized came within the 
writer’s ken, the supposed head of it was detailed as an examiner, 
and almost constantly absent, for two weeks. Small wonder that 
some persons questioned the usefulness of his department! 

The rational remedy for this state of things seems to be having 
at each yard one or two officers detailed especially for board duty. 


RELATIONS OF THE INSPECTOR. 


Closely allied with the subject of the inspector’s duties is that 
of his relations with other persons in the yard. 

1. Relation to the Commandant—This has been sufficiently 
indicted. As an outdoor aid and technical adviser, he gives the 
commandant first-hand information of defects in work, shop 
methods, and yard conditions—suggesting remedies when he can. 
He is presumably impartial and “ responsible to the commandant 
only.” 

2. Relation to Manufacturing Heads.—It is impossible for the 
administrative head of a manufacturing division to spend much 
time in the shops and yard. His subordinates are not always 
frank or disinterested. He can therefore, like the commandant, 
get much useful information from the officer whose business is 
observing. Reports of defects should often be made to him, 
rather than to the commandant, unless (a) suggestions are 
ignored; (b) the defect is typical and likely to be repeated until 
a general remedy is applied. In fact, the principle in question 
extends further—so long as faults are remedied, assistants should 
deal directly with foremen and leading men without consuming 
the time of the inspector and the divisional heads. This method 
causes less friction, is quicker, and is often more effective. 

3. Relation to Accounting Officer—The inspector and. the 
“cost accountant ” should co-operate strongly, One furnishes 
technical data; the other, costs, If figures are suspicious, the 
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accounting officer furnishes the clue for the inspector to follow. 
The summaries of estimated and actual costs offer much material 
for investigation. During the progress of certain work, an assist- 
ant investigating its cost gets daily charges against it from the 
accounting office. To illustrate the above: 

(a) The cost of a certain box seems high. Examination of 
time cards shows that first-class labor was charged for three days, 
whereas a third-class man should have done the work in two days. 

(b) Comparison of two summaries of costs shows that a valve 
for the West Virginia cost $50, while two similar valves for the 
Colorado cost $66. Evidently these charges require looking into. 

(c) A charge in the foundry appears against the job order for 
the manufacture of a hammock. The accounting officer’s atten- 
tion is called to this. He investigates, finds a clerical error, and 
corrects the invoice price. 

(d) The accounting officer notes that an expense account is 
growing from month to month. The inspector investigates and 
finds improper charges. , 

4. Relation to General Storekeeper—The points of mutual 
interest to the inspector and general storekeeper may be summed 
up as follows: 

The inspector is required to examine stores as to their condi- 
tion. 

He should also advise the general storekeeper as to the need 
(or lack of need) of certain articles of stock. 

He should call attention to cases where work is held back 
through delays in delivery of material. 

He should make report of articles not on charge, or not per- 
taining to special work, that should be turned into store. 

He may advise as to the handling of scrap metal. 

His duties with regard to surveys have been explained. He 
should inspect sale lots, and (when advisable), recommend with- 
drawals. If too many articles are held for the repair of others, 
or for repair when needed, he should recommend resurvey. 

This list might be extended ; but the close relation between the 
inspection and storekeeping departments is sufficiently clear. 

5. Relation to Ships——Ships’ officers are required to inspect 
their own work. At one important navy yard they act quite in- 
dependently of the yard department. This relieves the inspector 
and economizes time. It is found, however, that the yard in- 
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spectors can be of considerable value in watching shop work for 
ships, and in checking ship inspections on board. As stated above 
they can usually expedite work to advantage. 

This feature of inspection duty has not been fully developed. 
If the inspector lacks assistants he is glad to let the ships alone; 
moreover, some ships’ officers know very little about the inspec- 
tion department. 

6. Relation to Workman.—On the whole, the relation between 
inspection departments and foremen, leadingmen, and workmen 
seems to have been friendly—perhaps more friendly than a 
thoroughly efficient inspection force could expect. If defects are 
shown the workman and leadingman direct, and not made the 
subject of complaint, there should be no ill feeling. Certain 
narrow-minded workmen regard all members of the inspection 
force as “spies”; but this feeling is by no means general. A 
more general disposition is to regard them as idle spectators. In 
some cases inspection duty is performed in too leisurely a way, 
for it takes time to establish an esprit in a new department. 

Some good suggestions as to methods of work or defects can 
be obtained direct from intelligent and well-disposed workmen. 
On the other hand, the inspector can do the men a friendly turn 
by reporting cases of bad lighting or ventilation, excessive heat 
or cold, unsanitary conditions, etc., observed in the shops. 


CAUSES OF FUTILITY. 


In what precedes the writer has tried to show what tends to 
make the inspector effective. The other side must be looked at. 
Why are his efforts sometimes futile ? 

Resentment of Criticism leading to Opposition—Few people 
fail to resent criticism. Workmen, foremen, assistants, heads of 
departments, inspectors, often do resent it. The result may bea 
conscious or sub-conscious state of opposition to ideas of the critic. 
Those who, in an ideal world, would welcome his good suggestions 
sometimes, in human exasperation, damn whatever he proposes. 
Moreover, department heads may not like having the efficiency 
of their subordinates questioned. Foremen and others, feeling 
that the criticism is a hostile act, may not pass on it dispassion- 
ately. Opposition results in beclouding the issue and postponing 
the remedy. 
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Reference to Interested Foremen.—A good suggestion often 
falls dead because the man criticised is made the judge. A report 
is put in to the commandant, who refers it for comment to the 
head of division concerned. The latter, too busy or too little 
interested in outside reports to investigate personally, refers the 
matter for an answer to the very foreman whose methods are 
criticised. His report is signed by the head of department and 
forwarded to the commandant, who, considering the complaint 
answered, lets the matter drop. 

An amusing instance of this came under the writer’s observa- 
tion. It was reported to an inspection officer that a superfluous 
man was being used on a planing machine. Before making the 
report the assistant had quite properly pointed this out to the 
leadingman, who, seeing that the suggestion was good, made the 
change and continued the work without difficulty. Meanwhile the 
inspector addressed an official memorandum to the head of de- 
partment, who, after consulting the foreman interested, reported 
several days after the change had been made that it was “ im- 
practicable.” 

Pocket Vetoes.—If the inspector’s efforts are not welcome, an 
easy way to nullify them is through the deadly pigeon-hole. This 
does not apply to specific rejections of work, which cannot be 
ignored, but to all general comments or suggestions. Even the 
broad-minded officer who is anxious to co-operate with all who 
can help him will “ let sleeping dogs lie ” because the pressure of 
routine is strong. What must be done crowds out what may 
be done. The result is that many good suggestions are buried 
alive. The writer recalls a case where an able and active staff 
officer, when cleaning house on detachment, found papers on his 
desk that had been there a year. 

Fatal Delays—Often after papers have run their course, the 
action taken is too late. It is discovered that a certain job order 
Should be cancelled and purchase substituted for manufacture. 
The commandant or divisional head refers the report to an officer, 
who in turn refers it to a foreman. The change is finally recom- 
mended and the suggestion approved. Meanwhile the article has 
been duly manufactured and the ship has sailed! This may seem 
due to dilatory methods on the inspector’s part. Not always so. 
The leadingman, even when advised direct, may await the word 


from someone up the line who hasn’t reached a paper in his 
basket. 
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Perfunctory Action—The greatest danger of futility lies in 
the fact that when reports are acted on promptly, their real mean 
ing and usefulness is overlooked. Higher authority may fail to 
analyze them, study the questions raised, or issue orders that are 
the logical sequence of approval. The specific case may be 
settled and the principle left untouched. 

It is reported that a foreman has been making fictitious charges 
against a job. One method of handling this report is to investi- 
gate and approve it—or to correct the charges. Another method 
is to investigate the foreman. 


REMEDIES. 


The above is written in anything but a pessimistic spirit. If 
the inspection department makes good, most of these troubles will 
cure themselves. In that case a feeling of permanency will greatly 
strengthen its hand. When General Order No. 53 has sunk im, 
and officers have grown familiar with it in practice, they will 
grasp the purpose and possibilities of the new department and will 
know how to use it. Its true usefulness will begin when it has 
won the confidence of comman,'ants, department heads, and 
workmen. “ By their fruits ye shall know them.” 

The elimination of unnecessary papers, and the centralization 
of offices and files should gradually remove the special difficulties 
referred to in connection with the handling of reports. 

This result will be forwarded by an improved organization that 
will leave the higher yard officers freer from routine and better 
able to take up the class of questions raised by the inspector. 

Gradual improvement in the organization of the inspection 
department, and the building up of an inspection esprit, will make 
the department what it should be. It takes years to develop 
methods of doing a new class of work; and years to build up the 
spirit that will make assistants ready to plunge in, work, and 
speak out for the good of the service. 


RESULTS OBTAINED. 


One’s optimism is confirmed by looking over the record of 
the new department. At the larger yards, notwithstanding the 
good quality of work in general, hundreds of jobs pronounced 
complete have been rejected for cause; hundreds of cost reports 
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have been made with definite comment as to responsibility; 
numerous general recommendations have been made and approved. 

From one yard, for instance, the following data was fur- 
nished for the fiscal year, 1910-11; 


Number of job orders passed on...........:...... 5550 
Number reported unsatisfactory. ............0se00- 250 
Number of reports of excessive cost. ..........0.++ 186 


The following are typical examples of general recommendations 
made by inspectors and approved. In some cases the matter had 
been bruited before ; but for want of following up or of definite 
recommendations nothing had been accomplished: 

Removal and sale of obsolete and useless machine tools. 

Establishment of a proper stowage and cataloguing of dies. 

Establishment of a custody storehouse for material removed 
from ships but invoiced to yard. 

Systematic procedure as to packing and crating, involving use 
of old packing material. 

Classification of costs of manufacture of standard patterns. 

Preventing accumulation of material not on charge. 

Preparation of supplementary job orders and estimates in case 
of work on jobs not originally contemplated. 

Purchase instead of manufacture in various cases, 

Postponement until needed of repairs on surveyed articles of 
doubtful value. 

Steps to prevent deterioration of rubber in store. 

Steps to prevent deterioration of machinery in store. 

Systematizing work on manholes on shipboard. 

Better co-ordination between draughting rooms and shops. 

Steps to remedy excessive heat in sail loft. 

This list might be greatly extended; but the above suggests 
the variety and importance of feasible suggestions emanating 
from inspection departments. No mention is made of extensive 
investigations and recommendations that have not yet borne fruit. 

The great improvement in methods of inspection by ships’ 
officers should also be noted. Work is followed up carefully, and 
records are systematically kept. 

Finally, the best evidence of good silently accomplished is the 
absence of vociferous complaints as to bad work, delays, and 
wasteful methods, so common a few years ago. 
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FUTURE OF THE INSPECTION DEPARTMENT. |. 


Granting the necessity of inspections in some form, and admit- 
ting the advantages of a separate department ; accepting the ideals 
of such a department and realizing its difficulties—the final ques- 
tion is: Shall we keep or discard the inspection department? 

It seems logical that it should continue as an essential part of 
the modern navy yard organization. We must remember that the 
quality of the output is not checked, as in a civilian plant, by 
competition and the demands of the consumer. There are no 
other “ resident inspectors.” The government, forced to patronize, 
must inspect for itself. Adopting as desirable the idea of an in- 
spector for each shop, we must decide: Shall he report to his 
foreman or to a chief inspector responsible only to the command- 
ant? The answer seems plain. 

In this case, the chief inspector should have a small staff who, 
freed from even an inspection routine, may give undivided atten- 
tion to general investigations. What has been done already shows 
what might be done. By a system of interchange, results ob 
tained at one yard could be extended to others. 

With the shop inspectors watching details and the chief in- 
spector keen for large improvements, the people, demanding good 
workmanship in exchange for their millions, might have a confi- 
dence that figures fail to give. 
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WILLIAM BARKER CUSHING. 
By Cuartes W. STEWART. 





On four previous occasions the Department has had the 
gratification of expressing its approbation of your conduct in the 
face of the enemy, and in each instance there was manifested by 
you the same daring and innate love of perilous adventure—a 
mind determined to succeed and not to be deterred by any 
apprehensions of defeat. (Extract from letter of Secretary of 
the Navy to Lieutenant Cushing, November 9, 1864, relative 
te the sinking of the Confederate ram Albemarle.) 

The biography that tells when a man is born, married, died and 
afew other important events in his life is easily prepared and is of 
little value. The real history of the man should reveal the motives 
and aims that impel him in his life struggle, his joys and sorrows, 
triumphs and disappointments, hopes and fears. It should present 
the summing up of the fruits of his life. A great soul fully unveiled 
would be a treasure for all time; but this we can never have. We 
can only form an imperfect judgment of men by their acts, speech, 
and correspondence, as we may know them and reason from them. 
What better can a man do than to leave to the world a good 
example, and what better can a writer do than to publish and pre- 
serve the story of the brave and the true! The acts, habits, character, 
of the man Cushing are unusual; he lifted the sword from pure 
notions. His conscience was in his work. He was never wounded 
yet his deeds of heroism are many. Generous, good and gallant, 
he commands the respect of all men, and his story will live as an 
enduring monument. 

William Barker Cushing, born 1842, died, 1874, served in the 
United States Navy from 1857 until his death, excepting only a 
few weeks in the year 1861. He achieved in the Civil War, and be- 
fore he had completed the twenty-second year of his life a name and 
a fame apart from that of all other officers in our navy. From 1861 
to 1865 he was conspicuous for his courage and gallantry in many 
dating and hazardous exploits, most of which he personally 
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planned and executed, ranging from the burning of blockade rup- 
ners under the enemy’s guns to his supreme success, the blowing 











































up of the Confederate ironclad ram Albemarle. * 
It is difficult to describe in trite terms the unflinching fortitude, } 
the undaunted valor, the brave heart of this boy, who was a hero 
in every sense and meaning of the word. An account of his life + 
is an essay on courage, a story of valor and victory. : 
Cushing’s ancestors were of sterling New England stock, Anglo : 
Saxons, sprung from the valiant races of Northmen, the greatest A 
sea-fighters of the world. 4 
Zattu Cushing, a ship carpenter, born at Plymouth Rock, at 
tained his majority in 1791 and left his father’s home and ship C 
repair yard at Plymouth, Massachusetts. At Ballston Spa, New 
York, he married Miss Rachel Buckingham in 1795. He built : 
the good ship Good Intent at Erie in 1799. In 1805 he settled ) 
as a pioneer at what is now Fredonia, New York, with his wife 5 
and several children, among them Milton Buckingham Cush U 
ing, destined to become the father of our hero. Here Zattu lived, in 
a devout churchman, successful business man and a_ presiding 
| judge, until his death in 1839. A volunteer soldier at the battle be 
: | of Buffalo, but always a leader resourceful, energetic, and of it- re 
domitable will, he was a fine example of American manhood. pr 
The son Milton studied medicine and practiced at Zanesville, wi 
Ohio, where he became a husband and a widower. Later, while th 
engaged in business at Columbus, Ohio, he met and married, im fir 
1836, Miss Mary Barker Smith,’ of Boston, aged 28. TI 
What a thing it is to be well-born and to feel the impulses im his 
parted by generations of honorable ancestors such as these, who te 
gave to William Cushing his heritage of valor and virtue.’ an 
*It is recorded that (1) Thomas Smith of Brinsspittae, England, bore? res 
son (2) Rev. John Smith, who settled at Barnstable, Mass., in 1630 aid me 
married Susannah Hinckley: Their son (3) Joseph Smith, in 1680, married 9i 
Ann Fuller, who bore thirteen children, the ninth being (4) Rev. Thomas ye: 
Smith, who married Judith Miller in 1734: Their son (5) Josiah Smith 18 
married Mary Barker 4n 1760 and bore (6) Elisha Smith, who married ; 
Mary Butler Bass, 1806: Their first born (7) Mary Barker Smith, married ph 
Dr. M. B. Cushing at Columbus, Ohio, in 1836, and became the mother of al 
Milton, Howard, Alonzo, William and Isabel Cushing, as set forth. Say 
* When Commodore Joseph Smith, nephew of (6) Elisha Smith, heard . 
in Washington the telegram announcing that the U. S. S. Congress, com Jul 
manded by his son, Lieutenant Joseph Smith, had surrendered at Hamptot Ho 
Roads, he quietly said “ Then Joe is dead.” How certain the father was of 
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After the birth of their first son, Milton, the Cushing family 
moved West. Howard B., the second son, was born at Milwaukee 
in 1838. Near the present town of Delafield, Wisconsin, were born 
Alonzo H. Cushing in 1841; William Barker Cushing, November 
4, 1842, and a daughter, Isabel, now Mrs. E. H. Bouton of 
Chicago. In 1844 Doctor Cushing moved to Chicago, and in 
1847 to Gallipolis, Ohio, where he died in the same year. Mrs. 
Mary Barker Cushing, with her children, then moved to Fre- 
donia, New York, where she established a successful school for 
children. Her boys aided in the support of the family. 

In 1856 Hon. Francis S. Edwards, brother-in-law of Mrs, 
Cushing and a member of Congress, secured for William an ap- 
pointment as page in the House of Representatives where he was 
a favorite with the members. 

In 1857, through the aid of his kinsman, Commodore Joseph 
Smith, U. S. Navy, William was appointed a midshipman at the 
U.S. Naval Academy. Alonzo became a cadet at West Point 
in the same year.’ 

At the Naval Academy, Cushing was not noted for studiousness, 
but he stood fairly well in his first years, and in the first ten of 
his class in the latter years at the academy. He was fond of 
practical jokes and never felt that awe of his “ superior officer ” 
which oppresses most naval and military men from the cradle to 
the grave. He received 99, 188, 155, and 147 demerits during his 
first, second, third and fourth years respectively at the academy. 
The only serious report found against him was for overstaying 
his leave in January, 1861. This could not have been considered 
very serious, for but ten demerits were given him for that month 
and the offense was not mentioned in the report which caused his 
resignation in March, 1861. In his second class year, with 37 
members, he stood 3 in gunnery, 8 in ethics, 13 in astronomy, and 
9 in general order of merit, and last in conduct. For his first class 
year, with 27 members (at semi-annual examination in February, 
1861), he stood 6 in ethics, 7 in gunnery, 9 in artillery, 11 in 
philosophy, 25 in modern languages and 6 in general order of merit, 
a high standing for a youth who has been considered as “ not 
savvy.” 

*Lieutenant-Colonel Alonzo H. Cushing, U. S. Army, fell at Gettysburg, 
July 3, 1863, at the very apex of Pickett’s Charge, in his twenty-second year. 
Howard B. Cushing, U. S. Army, was killed by Apaches in the Whetstone 


ins, Arizona, May 5, 1871. Paymaster Milton B. Cushing, U. S. 
Navy, retired, died January 1, 1886. 
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Cushing from boyhood was daring and dashing. He rode and 
drove horses at break-neck speed, climbed trees higher, swam 
farther and dived deeper than the other boys. He shot straight, 
hit hard, and feared no man. The story is told that, when a mid- 
shipman on leave, visiting his aunt, Mrs. Joshua Loring, at 
Chelsea, Mass., a youth named on the sidewalk in front 
of the Universalist Church, commented sneeringly on his short uni- 
form jacket, and Cushing went for him. The battle raged over 
the sidewalks and the dusty streets. Both fighters were covered 
with blood and dust, but the midshipman was the victor and after. 
wards walked the streets of Chelsea quite free from comments 
on his beloved uniform. 

Cushing made clever pencil sketches and this accomplishment 
led to his most serious difficulty at the academy. The head of 
the department of modern languages was Professor E. A. Roget, 
a man of distinguished and dignified bearing, generally called 
“The Don.” While the professor was crossing a street of An 
napolis in January, 1861, he walked in front of a vicious cart 
horse that severely bit his shoulder. Sometime afterward on 
entering the section room he found his- class laughing over a 
sketch on a fly-leaf of Cushing’s book. He demanded the book 
and found a clever drawing of himself biting the neck of a horse, 
and the inscription “ The poor old Don, he bit the hoss.” The 
professor excitedly shouted out “I deed not bite the hoss. The 
hoss he bite me,” and, when the class roared with laughter, the 
angry professor rushed over to the superintendent’s house and 
demanded Cushing’s immediate dismissal, which was, of course, 
refused. However, at the February examinations, in 1861, Cush- 
ing was found deficient in Spanish and the following report was 
forwarded by Superintendent Blake to the Department. 








Deficient at February semi-annual examination, 1861. Mid- 
shipman William B. Cushing. Deficient in Spanish. Aptitude 
for study: good. Habits of study: irregular. General con- 
duct: bad. Aptitude for Naval Service: not good. Not recom- 
mended for continuance at the Academy. 


Endorsement. 


The same recommendation [refers to a preceding favorable 
recommendation that another midshipman of the first class be 
retained at the Academy and be turned back one year] cannot 
be made in the case of Midn. Cushing of the 1st class on 
account of the very unfavorable opinion expressed in this re- 
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port of his habits of study, conduct, and fitness for the naval 
service. He has been sick for a considerable time but this 
affords no palliation for neglect of study previous to his sick- 
ness nor for continued delinquencies in conduct throughout 
the term. 

There is told the story that, in January, 1861, Cushing obtained 
leave for a week in order to be with a favorite aunt who was ill 
and lonely at a hotel in Washington, and he did not return to the 
Academy at the expiration thereof but asked for an extension. 
Captain Blake, the superintendent, meeting Commodore Smith 
and asking after Mrs. Smith’s health, thinking she was the aunt 
whom Cushing was visiting, was surprised to learn that she was 
not ill, and on Cushing’s return to Annapolis accused him of mak- 
ing a false statement regarding his aunt’s health and need of his 
presence. Cushing, it is said, replied hotly and incurred Blake’s 
enmity by his counter charge that the superintendent himself 
belonged in the Ananias class. It certainly was an unusual pro- 
teeding to dismiss a first classman, standing high in his class, for 
being unsatisfactory in Spanish, and one is forced to conclude 
that some personal resentment entered largely into the motives 
for prompting summary action in his case. It is said by his school- 
mates that Cushing was careless in dress and spent a large part of 
study hours in visiting his friends, and playing pranks, thus ac- 
quiring many demerits. It is remarkable that a youngster of 18 
years should be able to stand high in his studies with little effort, 
and it shows that he possessed a good memory, arranged facts 
logically, and had good nerves. He knew the habits of the watch- 
men, evaded them readily and could outsprint all of them. He 
would carefully hide a bottle for the zealous watchmen searching 
for whiskey to find, but the bottle would contain tea. One of his 
pranks was called “ the tea-party.” It was the.custom to prepare 
large tin buckets of tea and to set them on a shelf outside the 
kitchen windows to cool. Cushing prepared a large hook which 
he lowered by a rope from an upper window, caught the pails 
with the hook, drew up the tea and after drinking a part and pour- 
ing out the rest, refilled the buckets with water and replaced them 
on the shelf below, much to the dismay of poor Dorsey the steward, 
who served that evening the weakest tea that ever graced the 
middies’ supper table. 

Half a century ago this skylarking boy played his tricks, danced 
and fought and laughed and sang, and bested most of his class- 
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mates, though the youngest of them all, an infant in the eye of the 
law. Seen through the haze and mists of 50 years it appears that 
Cushing did well, perhaps quite as well as the officers who con- 
demned him. 

Captain Blake’s endorsement resulted in Cushing’s resignation 
on March 23, 1861. Several of his classmates, who had resigned 
to go South, were in Washington and they suggested that he go 
with them, but to his credit he refused to do so. He spent some 
days with his friend, Lieutenant Charles W. Flusser, at Annapolis, 
and went with Flusser on one of his cutting-out expeditions, 
With a sinking heart he saw the Constitution and Baltic, carrying 
the midshipmen and Naval Academy outfit, sail for Newport, 
R. I., where the Naval Academy was located from 1861 to 1865. 
Flusser was a favorite with General B. F. Butler, commanding 
U. S. Army forces at Annapolis. Butler who had been at Bow- 
doin College the chum and room-mate of Gustavus Vasa Fox, the 
able Assistant Secretary of the Navy, asked Mr. Fox to consider 
Cushing’s case, and with this aid and that of Commodore Smith, 
Cushing was accordingly appointed an acting master’s mate and 
served from May to September, 1861, on the U. S. S. Minnesota, 
Flag-Officer Stringham’s flagship in the Atlantic blockading squad- 
ron. As prize-master he took the Delaware Farmer to Philadelphia; 
and later with one volunteer officer and only the captured crew of 
the Pioneer safely sailed that prize to New York in May, 1861, 
standing watch and watch, with his one officer. This dangerous 
prize duty at an early age has frequently been cited as showing high 
courage and ability in other officers or our navy. 

Cushing received from Flusser much good advice and also a 
charming little volume entitled “ Naval Enterprise, Illustrative of 
Heroism, Courage and Duty.” This little book, given by Fox to 
Flusser, and later by Flusser to Cushing, related inspiring stories 
of naval heroes, cuttirg-out expeditions, desperate struggles, 
forlorn hopes, audacious and successful attacks by sailors, seamen, 
midshipmen and officers, mainly of the British Navy, and it inspired 
Cushing to courageous deeds. Some of its phrases are found im 
the reports of Flusser and Cushing. A companion book entitled 
“Military Enterprise” gave stimulating stories of the achieve- 
ments of soldiers from Leonidas at Thermopylz, to Cardigan and 
Nolan of the Light Brigade in the Crimean War. 

Cushing set out to gain the favor of the Department and his 
place in the naval service, encouraged by friends who understood 
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something of the spirit of this eighteen-year old boy. At Hatteras 
Inlet, on the Minnesota, flagship of Flag-officer Stringham, he did 
well, but in fun referred to his commander-in-chief as “ Old Sting 
‘em ” and gained the ill-will of the flag officer, who forwarded 
his resignation as acting master’s mate with a cruel endorsement, 
although he knew that Cushing’s intention and hope was to obtain 
reinstatement as midshipman in his class. Stringham later grudg- 
ingly admitted that Cushing’s service as acting master’s mate had 
been in some respects meritorious, and Captain Blake also later 
reported that he was of the opinion that Cushing could become a 
good officer and recommended his restoration as a midshipman 
in his class. 

A story is told that during Cushing’s service on the Minnesota 
he discovered a certain officer of the deck asleep on watch. This 
lieutenant had been particularly offensive to Cushing and had 


lorded it over his junior officers. On discovering the officer 


on watch at night, Cushing called witnesses, and swung 
alighted lantern in the face of the sleeping man to prove posi- 
tively that he was asleep, but he later abandoned the first impulse 
of revenge, and upon considering the serious results of a Court 
Martial, and did not report his superior officer because he thought 
it would be taking a mean advantage. 

Cushing’s letters to his mother, written from the Naval Acad- 
emy, express his love of the sea and of his profession, and of his 
mother, and of his desire to graduate and contribute to her com- 
fort and support. 

Extracts of two letters to his mother are given to show the reso- 
lute prize-master, aged 18 years, and man of religious faith, aged 
19 years, 


Extract From Letrer Descrisinc Duty As Prize-MASsTER, 
U. S. Prizesuie “ Pioneer,” May 24, 1861. 

My Dear Moruenr: It is night and your youngest son is writing you in 
the cabin of the ship, Pioneer, now on her way to New York in my charge. 
This vessel belongs to Richmond, Va., and was captured three days ago for 
violating the blockade established by the President. 

The Minnesota reached Hampton Roads nearly two weeks ago and the 
day after her arrival she captured a vessel loaded with tobacco and valued 
at about seventy-five thousand dollars. I was at once made prize-master 
of her and I carried her into Philadelphia. I then returned to the Min- 
nesota and the following morning, was again a prize-master. So here I 
am on the broad Atlantic bound for New York. The flag officer could 
Spare no men; so this ship’s own crew of sixteen were left on board. 
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I have one man, master’s mate of the Cumberland, named Harrington, 
to assist me and we have to keep unceasing watch and watch sharply, 

As I write, I feel the weight of a brace of revolvers on my belt, and] 
know not at what moment the crew may try to retake her; but your boy is 
ready, and I trust no son of yours is a coward. 

Now I must go and have the pumps sounded in order to see that none of 
the crew have scuttled her. Give my love to all dear friends. 

Your affectionate son, 
W. B. Cusure. 





EXTRACT FROM LETTER DESCRIBING A STORM AND His Farra. 


U. S. S. “ Camprince,” Feb. 24, 1862. 

My Dear Moruer: It is blowing as if all the “ Nor’westers” in the 
world had been tied up for the last twenty years, and had just broken loose, 
The waves have been rolling twenty feet high all the afternoon, dashing 
against us, and making the old ship shiver like a freezing giant. 

The lower and top sail yards have been sent down and the top-masts 
“housed.” The wind howls through the rigging and the waves beat madly 
against us, waves that would almost dash right over our house at homé 
Madly they strive to rend this stout oaken frame, timber from timber, 

Yet, how calm I feel, just the same as in the most beautiful calm that 
ever fell upon the bosom of old ocean. 

A huge, roaring foam-crested mass of water comes dashing over th 
bows and sweeps the deck, fore and aft. Yet here am I with only s& 
inches of plank between myself and the wild, deadly, sublime wrath of 
Nature’s moving throne. 

If there is one time more than another when one realizes God’s greatness 
and His mercy, it is at such a moment as this. A man who has a heart, 
must think of the time when Christ said to such a sea “ Peace! Be still” 

He is now with those who are their country’s defenders as He was with 
the apostles of old. His shield guards us and His arm is between us and 
death. 

I am not, as yet, what the world calls a Christian, but I do believe im 
plicitly in God’s power and goodness, and that not even a sparrow can fall 
to the ground without His knowledge. 

Often, I feel as held in the hand of God. 

“ They that go down to the sea in ships, that do business in great waters; 
these see the works of the Lord and his wonders in the deep.” 

As usual it is very late and I must turn in. 

Give love to all dear ones. 

Your affectionate son, 
Wma. B. CusHING 


Restored to the navy in October, 1861, as an acting midshipman, 
Cushing was assigned to the North Atlantic Squadron, and on the 
U.S. S. Cambridge became ill from over-work and exposure; Was 
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granted sick leave in March, 1862, ordered again to the Minne- 
sota in May and gained some reputation for daring and courage as 
opportunities offered. 

The increase of the commissioned personnel by Act of July 16, 
1862, made Cushing a lieutenant at the age of 19. Cushing wrote 
from the Hunchback, August 20, 1862, to his mother as follows: 

My Dear Moruer: For the last two weeks I have been in the City of 
Newbern waiting for Commander Davenport to return so I could report 
for duty. 


L asked permission to go down to Plymouth as first lieutenant of the 
gunboat Commodore Perry. I want to go there because Lieut-Commander 
Flusser is the fighting man of the Sounds and we are going to attack a 











seven-gun battery up Roanoke River. Flusser is daring to the death and 
chuck full of fight. The engine shakes the vessel so it would be hard to 
write if there were no other cause, but when you add a nor-westerly gale 
and a heavy head sea, you can imagine it is next to impossible to write. 
However, if you can read it, it is all that is required. 

I am promoted. Not one grade but three. Perhaps it will interest you, 
mother, to know I am the only man who has ever reached this rank at 
anywhere near my age. I am not yet twenty. Aren’t you glad for me, 
mother, dear ? 


Flusser asked for him and he was made executive officer of the 
Commodore Perry. Under Flusser’s eye he performed a deed of 
gallantry that deserved immediate and substantial recognition. 
As the little squadron of three wooden steamers was descending 
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the Blackwater River after the battle of Franklin, October 3, 1862, 
the Gommodore Perry jammed her bow into the bank at Crumpler'’s 
Bluff and was charged by a strong force of Confederates. Flusser 
ordered all hands to cover, but Cushing called for volunteers, ran 
a field-piece out on the forecastle of the Perry and, although every 
man with him was killed or wounded, he bided his time, took care. 
ful aim and at the proper moment pulled the lanyard and dis- 
charged his howitzer in the faces of the advancing enemy, who 
were thrown into confusion by the unexpected roar and _storm of 
missiles, and were driven off with heavy loss by Flusser’s men 
who reappeared from under cover. The Commodore Perry and 
probably her consorts were thus saved from capture. 

In his official report Flusser warmly commended Cushing as 
follows: 

I desire to mention as worthy of praise for great gallantry, Lieutenant 
William B. Cushing, who ran the fieldpiece out amid a storm of bullets, 
took a sure and deliberate aim at the rebels, and sent a charge of canister 
among them that completely silenced their fire at that point. Mr, Lynch 
assisted Mr. Cushing, and here met his death like a brave fellow, as he was. 
Mr. Richards, third assistant engineer, who had charge of the powder 
division, also assisted with the howitzer, and showed great courage. 

Mr. Anderson, the paymaster, was of great assistance in bringing ia 
the wounded from under the fire, and conveying them to the doctor. 


Rear-Admiral Lee immediately assigned him to the command of 
a little captured Confederate steamer, the Ellis, under a sort of 
roving commission. He burned the roving schooner Adelaide of 
Halifax, and later destroyed a large salt works in New Topsail 
Inlet. 

Cushing’s visit to the enemy’s country and capture of Jackson 
ville, N. C., in November, 1862, and the loss of his vessel due to 
grounding under the enemy’s guns are described in the following 
official correspondence. Although he lost his vessel he did it with 
such coolness and courage that he received the warm comme 
dation of his superiors. 


U. S. S. “ Herzer,” Off New Berne, N. C., November, 27, 1862. 
Sir: I have the honor to enclose herewith a report of Lieutenant William 
B. Cushing of his operations at New River Inlet, by which you will pet 
ceive that the U. S. S. Ellis is lost. 
I trust that, in consideration of the courage, coolness, and gallantry dis- 
played on the occasion by Lieutenant Cushing, his course may meet with 
the approval of yourself and the honorable Secretary of the Navy. 
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I have the honor to be, very respectfully, your obedient servant, 
H. K. DAvenport,- 
Commander and Senior Officer in Sounds of North Carolina. 
Actinc Rear-Apmirat S. P. Lee, 
Commanding North Atlantic Blockading Squadron. 


(Enclosure. ) 
U. S. S. “ Herzer,” November 26, 1862. 

Sm: I have the honor to report that I entered New River Inlet on the 
23d of this month with U. S. S. Ellis under my command; succeeded in 
passing the narrow and shallow place called “ The Rocks,” and started up 
the river. My object was to sweep the river, capture any vessels there, 
capture the town of Jacksonville, or Onslow Courthouse, take the Wil- 
mington mail, and destroy any salt works that I might find on the banks. 
expected to surprise the enemy in going up, and then to fight my way out. 

Five miles from the mouth I came in sight of a vessel bound outward, 
with a load of cotton and turpentine. The enemy fired her to prevent her 
from falling into our hands. I ran alongside, made sure that they would 
not extinguish the flames, and again steamed up the river. 

At 1 p. m. I reached the town of Jacksonville, landed, threw out my 
pickets, and placed guards over the public buildings. This place is the 
gunty seat of Onslow County, and is. quite an important town. It is 
situated on the right bank of the river, going up, and is 35 or 40 miles from 
the mouth. I captured 25 stand of public arms in the court-house and post- 
office, quite a large mail, and two schooners. I also confiscated the negroes 
of the Confederate postmaster. I forgot to mention that the town is situ- 
ated on the main dirt road to Wilmington. Several rebel officers escaped 
as I neared the place and carried the news to that city. At 2.30 p. m. I 
started down the river, and at 5 p. m. came in sight of a camp on the 
banks, which I thoroughly shelled. At the point where the schooner cap- 
tured in the morning was still burning, the enemy opened fire on the Ellis 
with rifles, but were soon silenced by our guns. I had two pilots on board, 
both of whom informed me that it would be impossible to take the steamer 
from the river that night. High water and daylight were two things 


‘absolutely essential in order to take her out. I therefore came to anchor 


about five miles from the outer bar, took my prize alongside, and made 
every preparation to repel an attack. All night long the signal fires of the 
enemy could be seen on the banks. At daylight I got underway, and had 
nearly reached the worst place in the channel when. the enemy opened on 
us with two pieces of artillery. I placed my vessel in position; at once 
hoisted the battle flag at the fore; the crew gave it three cheers and we 
went into action. In one hour I had driven the enemy from his guns and 
from the bluff and passed within a hundred yards of their position without 
receiving fire. Up to this time I had been in every way successful, but was 
here destined to meet with an accident that changed the fortune of the day 
and resulted in the destruction of my vessel. About 500 yards from the 
bluffs the pilots, mistaking the channel, ran the Ellis hard and fast aground. 
All hands went to work at once to lighten her, and anchors and steam used 
to get her afloat, but without success. The headway of the steamer had 
forced her over a shoal and into a position where, as the center of a circle, 

















436 WiLtiAM BarKER CUSHING. 


we had a circumference of shoal all around. When the tide fell I sent a 
party ashore to take possession of the artillery abandoned in the morning; 
but when they reached the field it was discovered that it had been removed 
while we were at work on the vessel. If I had secured this, I proposed 
to construct a shore battery to assist in the defense of my vessel by keep- 
ing the rebels from placing their batteries in position. At dark I took one 
of my prize schooners alongside and proceeded to take everything out of 
the Ellis excepting the pivot gun, some ammunition, 2 tons of coal, anda 
few small arms. Steam and anchor again failed to get my vessel afloat, | 
felt confident that the Confederates would come on me in overwhelming 
force, and it now became my duty to save my men. So all hands were 
called to muster and the crew told that they could go aboard the schooner, 
I called for six volunteers to remain with me on board and fight the 
regaining gun. Knowing that it was almost certain death, the men came 
forward, and two master’s mates, Valentine and Barton, were amongst 
the number. These gentlemen subsequently behaved with coolness and 
bravery. I ordered the schooner to drop down the channel out of range 
from the bluffs, and there to wait for the termination of the impending 
engagement, and if we were destroyed, to proceed to sea. 

Early in the morning the enemy opened on us from four points with 
heavy rifled guns (one a Whitworth). It was a cross fire and very 
destructive. I replied as best I could, but in a short time the engine was 
disabled and she was much cut up in every part, and the only alternatives 
left were surrender or a pull of one and a half miles under their fire in my 
small boat. The first of these was not, of course, to be thought of; the 
second I resolved to attempt. I fired the Ellis in five places, and having 
seen that the battle flag was still flying, trained the gun on the enemy s0 
that the vessel might fight herself after we had left her, and started down 
the river, reached the schooner, and made sail for sea. It was low water 
on the bar and a heavy surf was rolling in, but the wind forced us through 
after striking several times. We were just in time, for about 600 yards 
down the beach were several companies of cavalry, trying to reach the 
mouth of the inlet in time to cut us off. We hoisted our flag, and gave 
three cheers and were off. In four hours I reach Beaufort. I brought 
away all my men, my rifled howitzer and ammunition, the ship’s stores 
and clothing, the men’s bags and hammocks, and a portion of the small 
arms. I retained aboard a few muskets, pikes, and pistols to repel boarders. 

I neglected to state that when I took possession of the enemy’s ground 
on the 24th a salt works was destroyed and ten boats rendered useless that 
were to have been used for boarding. At 9 a. m. the U. S. S. Ellis was 
blown in pieces by the explosion of the magazine. Officers and men 
behaved nobly, obeying orders strictly under the most trying circumstances. 
I respectfully request that a court of enquiry may be ordered to investigate 
the facts of the case, and to see if the honor of the flag has suffered in my 
hands. 

I am, sir, very respectfully, your obedient servant, 

Wo. B. CusHING, 
Lieutenant. 
ComMANDeER H. K. DAvENPorrt, 
Senior Officer, Commanding in Sounds of North Carolina. 
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( Endorsement.) 


Respectfully submitted. I think the course of this young officer should 
meet with the commendation of his superiors. 
H. K. DAvenport, 
Commander and Senior Officer. 


(Second Endorsement.) 


Received and forwarded, December 2, 1862, with the expression of 
my admiration of Lieutenant Cushing’s coolness, courage, and conduct. 
S. P. Lee, 

Act. Rear-Admiral, Comdg. North Atlantic Blockade Squadron. 


Captain William Harwar Parker, of the United States and Con- 
federate Navies, in “ Recollections of a Naval Officer,” wrote: 


Young Cushing had been a pupil of mine at the Naval Academy in 1861. 
He was rather a delicate looking youth; fair, with regular, clear-cut fea- 
tures, and a clear grayish-blue eye. He was first brought to my notice 
during the war by my happening to get hold of his report of the loss of 
the U. S. Steamer Ellis, under his command at New River Inlet, Nov. 24, 
62. I was impressed with this part of his official report (the italics are 
mine): “and the only alternatives left were a surrender or a pull of one 
and a half miles under their fire in my small boat. The first of these was 
not, of course, to be thought of.” Knowing him to be at that time but 19 
years old, I comprehended his heroic qualities and was not at all sur- 
prised to hear more of him. Immediately after the war I went to San 
Francisco, and my first visitor was Cushing. He was the hero of the hour, 
and the citizens made much of him. Under the circumstances I thought 
he conducted himself with-much modesty. 


Admiral David D. Porter, U. S. Navy, wrote: 


Flusser was a cool and daring officer. He was always to be found where 
fighting was going on. 

There was another young officer in the North Atlantic Squadron at this 
time, Lieutenant William B. Cushing, who made a name for himself by his 
total disregard of danger. 

He would undertake the most desperate adventures where it seemed 
impossible for him to escape death or capture, yet he almost always man- 
aged to get off with credit to himself and with loss to the enemy. He 
commanded the small gunboat Ellis, and in November, 1862, it struck 
him that he would enter New River Inlet, push up the river, sweep it 
clear of vessels, capture the town of Jacksonville or Onslow Courthouse, 
take the Wilmington mail and destroy any salt works he could find on the 
banks. He expected to surprise the enemy on going up, and then fight his 
way down. The account of the loss of the Ellis is given as an illustration 
of this young officer’s character and his fancy for seeking adventures. 
There was nothing particularly to be gained by his trip up New Inlet River, 
and there was a chance of losing his vessel. He lost her, but in doing 
80, showed his spirit of adventure, risking his life and the lives of his men, 
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and then escaping with his crew, arms, provisions and clothing, setting fire 
to his vessel and training her guns upon the enemy so that she might give 
them a broadside as she went out of existence. 


One of the schemes of Cushing for capturing Wilmington 
pilots by disguising his vessel, a schooner, as a blockade-runner, 
and enticing the pilots aboard was frustrated by the weather and 
vigilance of the enemy, yet he succeeded in capturing and destroy. 
ing a Confederate camp. 


U. S. S. “ Herzer,” New Berne, N. C., November 26, 1862, 
Sm: I respectfully request that I may receive orders to take the prize 
schooner Home for the purpose of capturing some Wilmington pilots, 
I propose to disguise her as an English vessel, painting her lead color, 
altering her rig, etc. By holdly entering New Inlet, chased by one of the 
blockading fleet, I can succeed. When I get under the guns of the forts 
I will wait for pilots or boats from the shore. All persons that come 
aboard I will make prisoners, and stand out from under the fire of the 
forts. If an armed tug should come alongside I will take her by boarding, 
I am, sir, very respectfully, your obedient servant, 
Wm. B. Cusine, 
Lieutenant U. S. Navy, 
ComMANDER H. K. Davenport, 
Senior Officer, Commanding in Sounds of North Carolina. 





U. S. S. “ Herzer,” Off New Berne, N. C., November 29, 1862. 

Sr: In reply to your letter of the 26 instant, asking permission to take 
the prize schooner Home for the purpose of capturing some Wilmington 
pilots, I have to state that upon careful consideration of your proposition 
I deem it advisable that you should bring the subject to the notice of the 
acting rear-admiral and receive his instructions. 

You will therefore proceed by first opportunity to Hampton Roads, and 
on your arrival there report to Acting Rear-Admiral Lee on board the 
U. S. flag steamer Philadelphia. 

I am, etc., 
H. K. DAvenport, 
Commander, ete. 
Lieut. Witit1AM B, Cusuine, U. S. Navy. 





U. S. S. “Herzer, New Berne, N. C., December 26, 1862. 
Sm: I beg leave to state that in conversation with Acting Rear-Admiral 
Lee, and also with the Assistant Secretary of the Navy, both approved of 
the enterprise which I have in contemplation; and I leave for Beaufort 
tomorrow and will do my best to carry out my plans. 
Wm. B. CusHING, 
Lieutenant, U. S. Navy. 
ComMANDER H. K. DAveENport, 
Commander and Senior Naval Officer in Sounds of North Carolina. 
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Exrract FROM A LETTER FROM THE ASSISTANT SECRETARY OF THE Navy TO 
ReAr-ADMIRAL Leg, U. S. Navy. 


Navy DeparTMENT, December 9, 1862. 
I told him (young Cushing) he might go at any scheme you consented 
to. Rashness in a young officer is rather commendable. Blunt has sent 
you four pilots. The pilots in Fort Lafayette are not to be trusted. The 
Sunbeam had an English pilot and Seward lets them all go. 


Acunc Rear-Apmirat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, Old Point Comfort. 





U. S. S. “ Hetzer,” Décember 26, 1862 
Si: In reply to your letter of this date, I will say that in consequence 
of the approval of Acting Rear-Admiral Lee and the Assistant Secretary 
of the Navy of your plans you are ordered to proceed to carry them out 


at once. 
I am, sir, very respectfully, your obedient servant, 
H. K. Davenport, 
Commander, etc. 


utenant W. B. Cusuine, U. S. Navy. 





U. S. Fracsuie “ Minnesora,” Newport News, Va., January 9, 1863. 

Sm: I have the satisfaction of enclosing a copy of a report (January 8) 
from Lieutenant W. B. Cushing, regarding the results of an enterprise, 
conceived and carried out by him under my sanction, to capture Wilmington 
pilots, and which, though unsuccessful in its immediate object both as 
Cape Fear River and at Little River, where he landed and carried by storm 
an earthwork, does great credit to the gallantry of this promising young 
officer. 

I have the honor to be, sir, very respectfully, yours, 
S. P. Lez, 
Actg. Rear-Admiral, Comdg. North Atlantic Blockading Squadron. 

How. Gipgon WELLEs, 

Secretary of the Navy, Washington, D. C. 

I have already ordered Lieutenant C. here to command the Commodore 


Barney. 





CusHinc’s Report. 


BeauFort, N. C., January 8, 1863. 
Sm: I have the honor to report that I failed to capture the Wilmington 
pilots because my schooner was three times becalmed, inshore, at the points 
where I desired to act. Having learned, however, that there was a pilot 
station at Little River, 30 miles below Fort Caswell, I made sail for that 
point and reached it on the morning of the sth. At 8 o'clock at night I 
crossed the bar with three cutters and twenty-five men, and proceeded up 
the river. My object was to look for pilots, and also to find some schooners 
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supposed to be inside. About a mile from the mouth the enemy gave us q 
volley of musketry from a bluff on the left. 

I beached the boats at once, formed my men about 200 yards from the 
enemy's position, and gave the order, “forward; double quick; charge” 
Without firing a musket the men moved forward, and when we got clear 
of the woods I saw a fort in front and the light of the camp fires, Knowing 
that the rebels were ignorant of our numbers, I charged with the bayonet 
and captured their works, going over one side as they escaped over the 
other. I found the fort an earthwork, surrounded by a ditch about 9 
feet broad and 5 feet deep. Inside was a blockhouse pierced for musketry, 
No guns were mounted. I learned that it was held by one company of in- 
fantry. The enemy left in such haste that their stores, clothing, ammuni- 
tion, and a portion of their arms were captured. I destroyed all that I 
could not bring away. I went a short distance farther up the river; had 
another skirmish; did not see the schooners; got out of ammunition and 
returned with the loss of but one man shot in the leg. In conclusion, I 
beg leave to state that officers and men behaved nobly. Acting Master's 
Mates Valentine and Hicks were with me. Acting Master Savage, com- 
manding mortar schooner Matthew Vassar, furnished me with two boats 
and a portion of men. 

I am, sir, very respectfully, your obedient servant, 
Wm. B. Cusine, 
Lieutenant, U. S. Navy. 
CoMMANDER A. MurRRAY, 
Senior Officer, Commanding, Sounds of North Carolina. 
P. S.—The fort was in South Carolina, 1 mile from the border line. 


It has been asserted that Cushing was foolhardy and tremend- 
ously lucky, but the records clearly show that he planned carefully 
and executed vigorously. Further, his projects had the approval 
of the Navy Department, yet when failure seemed probable, he 
never lost his presence of mind and did the best thing in the best 
inanner possible. 

Admiral Porter wrote of this event: 


On January 5 the indefatigable Lieutenant Cushing started on an ex- 
pedition to capture some Wilmington pilots, and having heard that there 
was a pilot station at Little River, thirty miles below Fort Caswell, he made 
sail for that point, and reached it on the morning of January 5, 1863. He 
crossed the bar at 8 o’clock at night with twenty-five men, in three cutters, 
and proceeded up the river. He was in the hopes of finding pilots above 
and also some schooners. About a mile from the mouth of the river the 
expedition received a volley of musketry from a bluff on the left. Cushing 
beached his boats the moment he was fired upon, without returning the 
fire, and formed his men about 200 yards from the point of attack, and 
gave the order: “ Forward—double quick—charge!” The fearless fellow 
never stopped to consider whether he was charging fifty men or a thousand. 
It seemed immaterial to him, when his blood was up, how many of the 
enemy faced him; and his men inspired by his intrepid example, followed 
him without hesitation. 
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The army defense of Suffolk, Virginia, from April 11 to May 
; 4, 1863, was made possible by the co-operation of the naval forces 
from the “f) ynder command of Cushing, aided by Lamson, with the army 
chara ® forces under General Getty, and prevented General Longstreet 


save usa 


Knowing SE from getting in the rear of Suffolk and capturing the Federal 
> bayonet Army forces there. Cushing with indefatigable energy kept the 
over the § Confederates from crossing the Nansemond River and reaching 
about 10 the rear of the defenses of Suffolk. Cushing commanded a squad- 
wall ron of little gun-boats and added to his reputation for gallantry 
ammuni- and ability. The Department warmly commended him for his 
Il that I work on the Nansemond in general and particularly for his move- 
ver; had ment on land to Chuckatuck Village where he routed a large Con- 
a6 a federate cavalry force. A careful study of the correspondence in 
Mena | Volume 8 of the Naval War Records and Volume XVIII of the 
ge, com- Army War Records, relating to Siege of Suffolk, shows that 
wo boats Cushing, then under twenty-one years of age, was a strategist and 


2 commander of ability and courage. 

For his conspicuous gallantry in this desperate series of fights 
S. Navy. and elsewhere, Lieutenant Lamson, who had resigned at the close 
of the war, was restored, in 1895, to the Navy Register as a lieu- 
tenant on the retired list. 





~~ A small portion of the voluminous correspondence relating to 
emend- } Cushing’s services in the Siege of Suffolk is given to indicate the 
arefully | hazardous nature of that campaign and the extent and quality of 
enter _ the operations. The zealous, efficient and cheerful lads, Cushing 
. ‘a and Lamson, shoulder to shoulder here (and at Fort Fisher), well 
¢ deserved the praise “ Well done, good, faithful officers! ” 
Admiral Porter wrote of this affair: 
ee. ; Lieutenant Cushing again, on this occasion, exhibited those high qualities 
at there f which he was known to possess in so remarkable a degree, being in a fight 
he wade 7 of some kind from the time the expedition came in sight of the enemy 
363. He g until the latter retreated. The enemy’s forces were under the command of 
cutters, ; General Longstreet, a brave and able officer, who with 10,000 men on the 
3 above 4 left bank of the river and a large force on the right bank, including strong 
sver the field and siege batteries, was attempting to combine his forces and surround 
Cushing Generai Peck at Suffolk. It was Cushing who prevented the Confederates 
ring the from crossing the river, and kept up the communication with the Union 
ck, and troops. The enemy were given no rest by the flotilla. They were fre- 
s fellow quently driven from their rifle pits, but continually returned to them with 
cull i indomitable courage whenever the fire of the gunboats slacked for a 
of the - moment. While Cushing was operating with his vessel, he also kept 
ollowed pickets on shore to present a surprise, and a party of these men captured 
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the engineer-in-chief on the staff of the Confederate General French who 
had come down near the gunboats with the intention of locating batteries. 
General Peck and General Getty both relied very much on the aid of the 
Navy in repulsing the Confederate attack on Suffolk, and they were largely 
indebted to the officers and men of the vessels for the hearty co-operation 
which they afforded, either by scattering the enemy with their guns, or 
carrying the batteries on shore by assault. This latter work was done on 
several occasions in the most handsome manner, the assaulting party being 
always led by Lieutenant Lamson. General Getty, that brave old soldier, 
who never failed to acknowledge merit when it came under his notice, was 
profuse in his acknowledgments of Lieutenant Lamson’s conduct. It 
would require too long an account to tell the whole story of this expedition, 
where fighting was carried on from the 12th of April to the 23d, where 
the sailors took their share of the fighting on shore, and where the gun- 
boats, under the incessant fire of the enemy were nearly knocked to pieces. 





U.S. Fracsuie “ Minnesota,” Newport News, Va., April 12, 1863—4 a. m. 


- Sim: Proceed with the Barney to the lower Nansemond to assist in 


“repelling the enemy, who are surrounding Suffolk. When there, act at 
jour discretion. I want to see you. 
: Respectfully yours, 
S. P. Lee, 
Actg. Rear-Admiral, Comdg. North Atlantic Blockading Squadron. 
Ligvrenant W. B. Cusuine, U. S. Navy. 
Commanding U. S. S. Commodore Barney. 





U. S. S. Commopore Barney, NANSEMOND River, April 12, 1863. 

Sm: I am at anchor just below the obstructions. I have been up to 
Suffolk and communicated with General Peck and with Lieutenant 
Lamson. 

There are two points in the lower Nansemond where the enemy would 
be likely to cross. I am now off one, the other is 2 or 3 miles below. The 
rebels have a pontoon train, and can easily bridge the river (if not closely 
watched) in the night. I can only guard this position, since we can not 
run with the Barney after dark. 

If, as senior officer, I have command of the vessels now in the river, 
I will take one from above and station it at the point below me, mentioned 
by General Peck. If the enemy make a fair attack in front, without at- 
tempting to cross the river, am I at liberty to lighten my vessel so as to 
cross the bar? At high water I can get over in 7 feet water, and then there 
is deep water all the way up. 

If it comes to a fight, it will be a hard task to remain at anchor within 
sound of rebel cannon. 

I am, sir, very respectfully, your obedient servant, 
Ws. B. Cusine, 
Lieutenant, Commanding. 
Actinc Rear-Apmirat S. P. Lee, 
Commanding North Atlantic Blockading Squadron. 
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U. S. S. “Com™Mopore Barney,” NANSEMOND River, 
April 13—4.20 p. m. 
Str: I send a boy who deserted from the rebels day before yesterday. 
He has been closely questioned by me, and 1 am far from satisfied with 
his story. He first said that the Confederates took him from Petersburg 
day before yesterday. After a time he made the time three weeks. First 
said that he ran away 5 miles from Suffolk; next, that he was at the time 
only 2 miles from Petersburg, and finally that he ran away at both places. 
He once denied that he had been near Suffolk, but evidently has. I cross- 
questioned him strictly, and thus made him contradict himself. He is a 
smart boy, and I think a spy. He wants to ship, but I do not want him 
here, for he would desert and go back to them with information at night 
The Confederates are trying without doubt to surround General Peck. 
I find that there are about 10,000 men on the left bank of the river, and 
these are probably the flanking force. The rest of Longstreet’s force is on 
the right bank, in rear of Suffolk. I understand that he has some siege 
pieces and heavy artillery. I can and will prevent them from crossing below 
the barricade. Some of the Confederate cavalry was in sight this morning, 
and women and children came down to us for protection. I have seen no 
point on this river that can be called a good artillery position, and have 
no doubt that out light boats can retain command of the Nansemond. 
General Peck’s fortifications are of the strongest description, and he can 
repulse any force of the enemy. No more vessels are needed. Lieutenant- 
Colonel Kimball, of the Ninth New York Zouaves, was shot dead by General 
Corcoran night before last. I shall seize all the boats in the river until 
the enemy advance or retreat. I may be wrong in my opinion of this 
drummer boy; you can judge better than I. 
Very respectfully, your obedient servant, 
Wao. B. CusHrtne, 
Lieutenant, Commanding. 
Actinc Rear-ApMirRat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, Newport News, Va. 





U. S. S. Fracsuip “ Minnesota,” Newport News, Va., April 13, 1863. 

Sir: Yours of this date received this evening. I am highly gratified 
with your opinion that you can, and your determination that you will, 
prevent the enemy from crossing the Nansemond below the Wester 
Branch. The width of the river there allows the Barney to move about and 
fire, which will greatly favor your efforts; but it is in the narrow, creek 
like stream above the Western Branch that the light vessels are exposed 
to the fire of the fieldpieces and musketry, and whilst I place confidence im 
the intelligence of Lieutenant Lamson and the officers and crews of the 
Mount Washington, Steppping Stones, Cohasset, and Alert, 1 do not think 
it prudent that General Peck should exclusively rely on the invulnerability 
of these vessels to protect his rear, and should remove all his artillery 
(as he appeared to have done by Lieutenant Lamson’s letter) which he had 
previously provided for this purpose. 
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It is very flattering to have the Army rely upon the Navy, but where 
so great a result is at stake it is proper that the general should not make 
the mistake of foregoing those judicious auxiliary measures necessary to 
secure so important a point as the protection of his rear. I expected 
Lieutenant Lamson to call the general’s attention to the facts of the case. 
I shall accept your opinion that the boy you sent this evening is a spy, and 
shall treat him as a prisoner for the present. Relying on your opinion of 
your ability to keep the enemy from crossing the lower Nansemond, I 
revoke my order to call the Cohasset from above to assist, and shall so 
apprise Lieutenant Lamson. Respectfully yours, 

S. P. Lez, 
Acting Rear-Admiral. 
Lieutenant W. B. Cusuine, U. S. Navy. 

Commanding U. S. S. Commodore Barney, Lower Nansemond River. 

(A copy of this sent to Lieutenant Lamson.) 





U. S. S. “Com™Mopore Barney,” NANSEMOND RIVER, 
Virginia, April 14 [1863]—7.30 p. m. 
Sm: This morning the vessels from above came down—the Mont Wash- 
ington disabled. About 11.30 [a.] m. the enemy fired on us with seven 
pieces of artillery, giving us a cross fire. At once got underway and went 
into action, silencing the enemy in an hour. At about 1 p. m. the rebels 
took up a position within 700 yards of the Mount Washington, which was 
aground, and opened on us with both artillery and sharpshooters. I kept 
close to the disabled steamer, and fought the enemy until high water, when 
l ordered the Stepping Stones to take the Mount Washington in tow. This 
was done under a heavy fire. At 5 p. m. I had the satisfaction of silencing 
the enemy’s battery. My loss foots up 3 killed and 7 wounded. I do not 
know as yet what the casualties are in the other vessels. I have eight 
taking shots, but fortunately my engine is not disabled. I can assure you 
that the Barney and her crew are still in good fighting trim, and we will 
beat the enemy or sink at our post. I need more ammunition for 9-inch 
and 6-inch guns. The worst of the wounded, and the dead, I send down 
to the Minnesota. It is only requisite to look at the Mount Washington 
to see with what desperate gallantry Lieutenant Lamson fought his vessel. 
I am now taking in coal and shall anchor for the night where we have 
fought all day. 
I am, sir, very respectfully, your obedient servant, 
Wma. B. CusHINe, 
Lieutenant, Commanding. 
Actinc Rear-Apmirat S. P. Lee, ° 
Commanding North Atlantic Blockading Squadron. 





Extract or a Letrer FROM LIEUTENANT CUSHING To His MorHer. 


U. S. S. “ Commopore Barney,” NANSEMOND RIVER, 
9 p. m., April 15, 1863. 
My Dear Morner: Another fight and another victory! Again I have 
passed through the ordeal of fire and blood, and again I thank God for 
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being safe in life and limb. Suffolk is besieged by the enemy, thirty 
thousand strong, and contains an army of fifteen thousand to defend it 
The town is situated on this river, and its water communication must remain 
open or our force will be in a desperate position. Who do you suppose was 
selected to perform the dangerous task of guarding the rear and preventing 
the crossing of ten thousand of the flower of the Southern army? Who 
but your son! That ex-midshipman, ex-master’s mate, hair-brained, scape- 
grace, Will Cushing! Yes, it is even so, I am senior officer, commanding 
in the Nansemond River. I have my vessel and two others now. I had two 
more, but they were disabled in action, and have been towed to Hampton 
Roads. I am six miles from the city, at a placed called Western Branch, the 
point most desired by the enemy. I draw too much water to go up further, 
but send my light boats up above. Yesterday morning, as they were on their 
way down, they encountered a battery at a distance of three hundred yards, 
and swarms of riflemen in the bushes on the banks. A sharp action ensued, 
in which two of the boats were disabled, and but one left uninjured, but the 
captain of her, like a brave fellow as he is, got them around the point out of 
range and we managed to get them as far as the bar here, when one, the 
Mount Washington, got aground. The rebels soon appeared in force, bent 
upon driving us and crossing the river. They opened with artillery from two 
positions, a cross fire, and their seven pieces sent a hail of shot and shell 
around us. I had but two vessels afloat, but I silenced their fire in an hour, 
In a short time they again went into action ; this time unmasking a regularly 
constructed battery not five hundred yards from us, and so situated as to 
rake the narrow channel completely. It was impossible to get our disabled 
steamer off from the bar until high water, five hours ahead, and I determined 
to fight on the spot as long as the Barney was above the water. I sent the 
light steamer down to guard another coveted point, and was soon exchang- 
ing death calls with the enemy. 

Well, it was a hard fight, and at close quarters most of the time; so close 
that their infantry riddled the two vessels with bullets. Crash! go the bulk- 
heads—a rifle shell was exploded on our deck, tearing flesh and woodwork. 
A crash like thunder is our reply—and our heavy shell makes music in the 
air, and explodes among our traitor neighbors with a dull sullen roar of 
defiance. Up goes the battle flag, and at once the air is filled with the 
smoke of furious battle, and the ear thrills with the unceasing shriek and 
whistle of all the shell and rifle bolts that sinful man has devised to murder 
his fellow-creatures. Crash! Crash! Splinters are flying in the air; great 
pools of blood are on the deck, and the first sharp cry of wounded men in 
agony rises upon the soft spring air. The dead cannot speak—but there they 
lie motionless, lifeless, and mangled, who a moment ago smiled on the old 
flag that floated over them, and fought for its glory and its honor. 
Sprinkle ashes over the slippery deck—the work must still go on. The 
rifled gun—my best—is disabled, for three shots have struck it—the muzzle 
is gone, the elevator is carried away, and the carriage is broken. Steady, 
men, steady! Fill up the places of the killed and wounded—don’'t throw 4 
shot away. The wheel of the howitzer is torn off by the shell, and the 
gun rendered useless—never mind! Work the remaining guns with @ will 
—for we can and must be victorious. And so the time wore away, until 
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the rising river promised to release the imprisoned steamer, when I 
signaled to the light steamer to move up and take her in tow. This duty 
was gallantly performed and the old Barney remained alone under the 
rebel cannon. 

And here let me pause to give credit to one who will never earn more 
glory than he grasped in our desperate combat then. Lieutenant Lamson 
is one of the class below me, and commanded the disabled steamer Mount 
Washington. When his vessel was aground on the bar he fought her with 
the most determined and desperate courage. Not heeding the iron storm 
that was fast destroying his command, he answered gun for gun the enemy’s 
fire, and came out of the five hours fight with torn planks and leaking 
timbers, but covered with glory. I fought within a hundred yards of him 
and we are sworn friends for life. Well I silenced the battery, and 
anchored at night where I had fought all day, at my post. 

My vessel is riddled with cannon balls and bullets, and I have lost three 
killed and nine wounded—four of them mortally—men who lost legs and 
arms. The loss on the other vessels is proportionately severe. I am no 
braggart, but I challenge the world to furnish a more determined fight, or 
avictory more richly earned. The enemy shall not cross here. I will not 
give way one inch. Even now the thickets on the banks are alive with their 
tharpshooters; and as I write the quick whirr of the riflet bullet is often 
heard, sent from the banks five hundred yards ahead, in the vain hope of 
injuring the hated Yankee. A good providence seems to watch over my 
fortunes, though I do not deserve its protection. I may go into action again 
at any moment, probably to-morrow. 





U.S. S. “ComMmopore Barney,” NANSEMOND River, WESTERN BRANCH, 
April 17 (1863)—9 p. m. 
Sm: At high water this morning I started the Alert, Coeur de Lion, and 
Teaser up the river. The Alert passed up safely, but the Teaser and Coeur 
de Lion grounded. I got the first named of the two off an hour or two 
ago; thessecond got off before noon and was sent up the river this evening. 
The Teaser has in some way disabled the engine, and I am forced to send 
her down. I shall order the Yankee up at 9 in the morning, though I think 
it dangerous to do so, since she cannot be guided by the helm when in the 
mud. We will lighten her as much as possible, and if she goes ashore 
under the fire of the battery I will protect her as much as possible. The 
Primrose cannot go up in any event, but is of the greatest importance 
below. I have pickets ashore on this bluff, in order that I may not be sur- 
prised by the enemy, and in order that my officers may not be picked off 
from the brush. This forenoon two of my men captured the engineer: 
in-chief on the staff of the rebel Major General French. He came down 
within 300 yards of the boats to make a reconnoissance, no doubt intending 
to locate rifle pits and batteries. He was accompanied by a citizen, armed, 
who made his escape. The people living in this vicinity aid the rebels in 
every way, and do not scruple to fire at our men. If I take one with arms 
in his hands trying to kill my men, I will not take him prisoner. Please 
bear in mind that this officer was captured below Western Branch Creek, 
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which fact goes to prove that General French is on duty below my position; 
in fact, I am aware that he dined with his staff in the village of Chuckatuck, 
some distance below, and from the shore I also received information that 
a brigade is located 3 miles inshore from Sleepy Hole, and that they are 
constructing a masked battery there. I have sent the Yankee and Zouape 
there to-night, and have stationed the Primrose at Bush’s Point, another 
dangerous spot. I remain in my old position with this vessel, within 700 
yards of the battery and rifle pits. The Confederates have thrown up so 
much earth fronting me that I can do them very little injury by my fire, 
Their three guns bear on a point in the channel just above the bar, and 
seem to be stationary. I judge so from the fact that they did not fire on 
the Teaser during the five hours that she lay helpless within 500 yards of 
the fort, but they fired on the Alert just as she reached a certain point not 
50 yards from the Teaser, and also on the Coeur de Lion this evening when 
at the same point, and when they passed this spot the firing ceased, though 
they would have been for some time within range of an ordinary battery, 
I am confident that these are pieces that I have disabled by knocking the 
carriages in pieces, and that they have so placed them that they bear on 
one point, and have wedged them in that position. If I could get directly 
in their front I could break them up in fifteen minutes, but they are behind 
a high bank of earth and do not bear on me at all. 
I am, sir, very respectfully, your obedient servant, 
Wo. B. CusHtne, 
Lieutenant, Commanding 
ActinGc Rear-Apmirat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, Newport News. 





U.S. S. “ Commopore Barney,” NANSEMOND River, WESTERN BRANCH, 
April 17 (1863)—10 p. m 
Sir: There is one thing that I neglected to state in my dispatch written 
an hour ago. The expedition that was to capture the rifle pits failed 
consequence of the army men being frightened at nothing. Two hundred 
men were landed by the Stepping Stones; they remained ashore five min- 
utes and saw three rebel pickets running away, which so frightened them 
that they returned without firing a shot. If you can send me two launches 
with smoothbore 12-pounder howitzers or others, I will agree to capture 
the battery and rifle pits on the bank ahead and spike the guns. As the 
cannons are stationary, but few men are needed in their works, and I am 
confident that they can be driven out, killed, or captured by a close attack 
with launches in front and flank, and then a sudden land charge with about 
fifty men. Just after dark would be my time for attack, when the few men 
in the rifle pits cannot pick the men off the launches. It is important that 
these guns should be spiked, since every steamer going up has to pass the 
point on which they bear, and some must get disabled. Their position is 
such that the few rebels there could not get assistance in time to repel a 
sudden and vigorous attack. If this is not done the artillery will soon be 
repaired with new wheels or other disabled portions, and thus their force 
will regain several rifled pieces that cannot now be used in the field. That 
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captured engineer officer, whose name is Rogers, admits that the cars are 
funning on the railroad. I knew that I could not be mistaken. I learn 
many of these points in advance of the army, and will try to give you re- 
liable information. I shall take most of the men from the Teaser before 
sending her down, as | am short-handed in consequence of deaths, wounds, 
and five men lent to Captain Harris. 
I am, sir, very respectfully, your obedient servant, 
W. B. CusHINe, 
Lieutenant, Commanding. 
Actinc Rear-Apmirat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, Newport News, Va. 





( Telegram.) 


SuFFoLk, April 19, 1863—8 p. m. (Received 11.30 p. m.) 
General Getty landed to-day with Lieutenant Lamson, 300 men and 
four boat howitzers at the point of junction with Western Branch and 
Nansemond. Captured five pieces of artillery and 161 rebel prisoners, 
Forty-fourth Alabama. General Getty holds the place, intends to fortify 
it Is throwing re-enforcements. He wants assistance of the gunboats 
for the present. I await further orders. 
Pierce Crossy, 
[Fleet] Captain. 
Actinc Rear-Apmirat S. P. Lee, 





Orpen or ActinG Rear-ApMIrRAL Lex, U. S. Navy, To LIEUTENANT CUSHING, 
U. S. Navy, RecArpInG VESSELS IN Upper NANSEMOND. 
U. S. FLacsuie “ Minnesota,” Newport News, VA., 
April 19, 1863—1I1.30 p. m. 
Sir: Captain Crosby’s dispatch from Suffolk informs me of General 
Getty’s success. Congratulate the general for me. I willingly assist him 
and let the gunboats remain. He is of the right sort. I think, however, 
he would have done well to have shinned over to his own side for the 
night, as it is dark, unless he got into position in time to secure himself. 
At 4a. m. I will send this in by the Philadelphia.. Send her back with a 
report of the situation and your wants, if any. If practicable send me the 
Cohasset in the morning and let the Zouave take her place. If we hold 
the battery this can easily be done. I require a tug. 
Respectfully yours, 
S. P. Les, 
Acting Rear-Admiral. 
Lieutenant W. B. Cusine, U. S. Navy. 
Comdg. Commodore Barney, Nansemond River. 





U. S. Fiacsuip “ Minnesota,” Newport News, Va., April 20, 1863. 
Well done, good, faithful officers! The flotilla need not return to the 
upper Nansemond (the enemy being in retreat, as reported by Lieutenant 
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Cushing), except the Stepping Stones. She may resume her usual posi- 
tion in the river. Lieutenant Lamson may return when he sees fit, Mail 
is closing. In great haste. 

S. P. Lez, 


Acting Rear-Admiral, 


LIEUTENANTS CUSHING and LAMSON. 





U. S. S. “ Commopore Barney,” Western Branch NANSEMOND River, 
April 20 (1863)—8 a. m. 

Sir: Another battery, heavier than the first, has been unmasked by the 
enemy. I engaged it yesterday, until I was taken in the flank at close 
quarters by a sharp fire of musketry across our decks. I drove them from 
the woods and again engaged the battery while our force was in sight 
taking the fort. My loss was one man mortally wounded, who died last 
night, and whose body I send to the Philadelphia. This vessel was struck 
but once (in the hull) by shell, though they burst all around at a distance of 
20 yards either side. Unlike their firing of the 14th, their shell now burst 
with great precision. The pieces in this battery are all rifled, as were those 
on the captured point on the day we engaged it. One is a 50 or 100 pounder 
rifled, and the others are from 20s to 12s. It is so masked that TI have 
only their smoke to fire at. I engage it to-day at 12 m., and if I do not get 
a shot in my exposed magazine shall hope to silence it before night. I shall 
extend your congratulations to Lieutenant Lamson (as well as General 
Getty), to whom all the credit is due for yesterday’s gallant exploit—the 
capture of the battery in our front. 

I am, sir, very respectfully, your obedient servant, 
Wm. B. CusaHrne, 
Lieutenant, Commanding. 

ActinG ReAr-ApMirat S. P. Lee, 

Commanding North Atlantic Blockading Squadron. 





U. S. S. “ Commopore BARNEY,” NANSEMOND River, WESTERN BRANCH, 
April 21, 1863—1.35 a. m. 
Sir: When I said yesterday that the enemy had withdrawn from ouf 
front I intended to convey the idea that the battery that I was going to 
engage had been abandoned during the night. I might have added that I 
had every reason to believe that the whole rebel army is in retreat. My 
opinion coincided with that of General Getty. Last night our troops 
evacuated the fort in my front by order of General Peck. I protested 
against an act that would close the river if the enemy were in earnest; 
but the rebel pickets now hold it. Our land force fortified it strongly in 
the rear and left their works for the rebels to use. I do not see how such 
a movement can be justified. You are mistaken in believing the captured 
guns to be the ones used against us on the 14th. They (those used then) 
were rifled guns, and we have some of their shell on board. We disabled 
that battery and it was replaced by this. I confess that when I looked at 
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the works and saw their great strength I was astonished that we silenced 
them on that day. I think that active work is nearly over in this quarter. 
I am, sir, very respectfully, your obedient servant, 
Wm. B. CusHIne, 
Lieutenant, Commanding. 


_ Active Rear-Apmirat S. P. Lee, 


Commanding North Atlantic Blockading Squadron. 





U. S. S. “ComMopore Barney,” Steepy Hore, NANseMonp River, 
April 23, 1863—12 a. m. 

Sm: I have the honor to report that on the 21st I received information 
from Captain Harris, of the Stepping Stones, then anchored at this station, 
that a boat’s.crew of five men had been killed or captured by the enemy 
under the following named circumstances: At I1 a. m. on that day a 
white handkerchief was waved on the rebel shore by a man dressed in 
citizen’s clothes, and thinking the person to be a Mr. Wilson, and wishing 
to gain information as to the state of the country, Captain Harris sent in 
a boat containing five men to bring him off. As soon as the boat reached 
the beach it was fired upon by persons concealed in the brush. The fire 
was returned from the boat and the Stepping Stones opened from her 
howitzers. Upon learning of this treacherous act, I determined to so 
punish it that we should not suffer so in future. On the morning of the 
22d we moved down from Western Branch with the Yankee in company 
and anchored near the Stepping Stones. I at once proceeded to organize 
a boat expedition, and at 1.45 p. m. seven boats left the side of the Barney, 
two belonging to that vessel, three from the Yankee, and two from the 
West End (army boat). The crews were made up of details from the 
several vessels present and numbered about ninety men. We pulled in boats 
in line abreast and covered by the fire of the boats, and landed the 
men and one 12-pounder howitzer. The boat sent in the day before was 
secured, together with four muskets and the dead body of Rietchurch, 
seaman of Minnesota. 

Leaving a party to guard the boats, I advanced and, throwing out a 
line of skirmishers in front. burned three houses, with barns, etc., owned 
by men who had given active service to the rebel cause while wearing the 
dress of private citizens. All the buildings were on the point of land from 
which the enemy fired on the atst. 

As soon as this was done our force advanced on Chuchatuck village, 
3 miles distant, at which point 400 cavalry were said to be posted. We 
came upon their pickets about a mile and a half from the town and drove 
them in, and, having secured a mule cart, toggled the trail rope of the 
howitzer to the rear and went forward at a double-quick. My object was, 
if possible, to re-capture our men and to punish the rebels for their 
cowardly conduct. Two other squads of their pickets were driven in, and 
at 4.30 we entered the town. Suddenly a party of cavalry, numbering about 
forty men, appeared some 200 yards in our front, coming down the street 
at a saber charge. The howitzer was at once unlimbered and discharged, 
and my men opened with musketry. At this the mules became frightened 
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and charged directly into the rebel ranks, taking with them the most of 
our howitzer ammunition. As soon as the gun was discharged our sailors 
went forward with a cheer, drove the enemy, and repossessed themselves 
of the cart and ammunition. 

The rebels retreated with the loss of two killed and three horses, fully 
equipped, captured; also six cavalry pistols. We remained masters of the 
town. Finding that the captured sailors had been taken to the Confederate 
headquarters across Reed’s Ferry, I started for the river at 5.15 p. m. and 
reached the boats safely at 7, having a slight skirmish by the way. I lost 
one man killed in the cavalry charge (Daniel Conlow, landman), who, being 
slightly in advance, fired right in the face of the advancing force and was 
shot in two places. I send his body by the Coeur de Lion, as also the 
corpse of the man killed on the 21st. This has been a most important re- 
connoissance, and has, I think, demonstrated that the rebels are not in 
strong force near Suffolk. I shall communicate the result to General Peck 
at once. Acting Master’s Mate, James Birtwistle, of the Minnesota, be- 
haved as usual with the coolest bravery in working the howitzer, and cer- 
tainly deserves promotion if gallantry and strict attention to duty merit 
such reward. Acting Ensign William Hunter had charge of the advance 
guard, and did his whole duty. Acting Master’s Mate G. M. Lawrence, 
of the Stepping Stones, acting as guide, and may justly claim great credit 
for his share in the expedition. Master’s Mate Aspinwall took charge of 
the boats, and took all citizens near prisoners, in order that no information 
of our movements might be taken to the enemy. Acting Master’s Mate 
Borden, from the Yankee, took charge of the main body under myself, 
and did his duty. When I entered the town I had with me about half of the 
men, as I had to leave a force at the crossroads to protect my rear. I 
cannot refrain from drawing a contrast between the conduct of the sailors, 
who behaved most nobly, with that of the fifteen soldiers from the West 
End, whom I was obliged to threaten in order to make them do their duty. 

I am, sir, very respectfully, your obedient servant, 
W. B. CusHIne, 
Lieutenant and Senior Officer in Nansemond. 
ActinG ReAr-Apmrrat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, Newport News, Va. 


Navy DepartMent, April 24, 1863. 

Sm: I have received your despatch No. 448, with the enclosures. The 
course pursued by you, as disclosed by your orders to Lieutenants Cushing 
and Lamson and your correspondence with Major-General Dix, was judi- 
cious and is approved by the Department. 

Great credit is due Lieutenants Cushing and Lamson and their com 
mands for the courage, skill, and energy displayed by them and their 
officers and men in an emergency requiring the exercise of undaunted 
bravery and resolution. The naval forces have well sustained them- 
selves in the trying circumstances in which they have been placed and 
borne themselves in a manner deserving commendation. It is to be te 
gretted that the battery which they captured, and which was the key of the 








ors tS 


a rm oa 


— 2 os oh 


oases: a 


ost of 
sailors 
selves 


. fully 
of the 
derate 
n. and 
I lost 
, being 
id was 
so the 
int re- 
not in 
| Peck 
la, be- 
d cer- 
merit 
lvance 
rence, 
credit 
rge of 
nation 
Mate 
nyself, 
of the 
ar. I 
ailors, 
West 
duty. 


G, 
mond. 


863. 
The 

ishing 

judi- 


com- 
their 
unted 
them- 
| and 
e re 
yf the 








: 


WILLIAM BARKER CUSHING. 453 


position above, should have been abandoned, unless under compulsory 
necessity. You have every reason to be satisfied with your own course, 
and also with that portion of your command which participated in these 
conflicts and so faithfully executed your orders. 
Very respectfully, etc., 
Gipeon WELLES, 

Secretary of the Navy. 

Actinc Rear-Apmira_ S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, Old Point Comfort. 





off Newport News, VaA., 
April 25, 1863. 

Sim: I beg leave to enclose for the information of the Department certi- 
fied copies of the several reports by Lieutenants W. B. Cushing and R. H. 
Lamson respecting our operations in the lower and upper Nansemond 
during the recent demonstration of the enemy against Suffolk. 

The Department will perceive on perusal of these interesting narratives 
that these young officers, in the extremely difficult and hazardous positions 
in which they have been placed, have exhibited remarkable zeal, courage, 
and discretion, and that the officers and men under their command have 
faithfully and gallantly supported them. : 

I hope the Department will also especially notice Lieutenant Cushing’s 
gallantry and enterprise in conducting an important armed reconnoissance 
with ninety men from the gunboats and a 12-pounder howitzer, 3 miles 
into the enemy’s country to Chuckatuck village, where a force of cavalry 
was put to flight and a safe return to the gunboats effected after a brief 
occupation of the town. 

I have the honor to be, sir, very respectfully yours, 


U. S. Fiacsuipe “ Minnesota,’ 


S. P. Lee, 
Actg. Rear-Admiral, Comdg. North Atlantic Blockading Squadron. 
Hon. Gipeon WELLES, 
Secretary of the Navy, Washington, D: C. 





Navy DeparTMENT, May 4, 1863. 

Sm: Your gallantry and meritorious services during the recent demon- 
stration of the enemy upon the Nansemond and in co-operating with the 
army are entitled to the especial notice and commendation of the Depart- 
ment. Your conduct on this occasion adds additional luster to the character 
you have already established for valor in the face of the enemy. 

The energy and ability displayed by yourself and the officers and men 
under your command in the defense of the the lower Nansemond are most 
creditable and are appreciated by the Department. 

The Department desires to express to you more especially its admira- 
tion of your gallantry and enterprise in conducting an important armed 
feconnoisance with a party from the gunboats some miles into the enemy’s 
country to the village of Chuckatuck and putting to flight a body of rebel 
cavalry and safely returning to your vessel. 
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Accept my congratulations for yourself and the officers and men that 
were under your command. 
Very respectfully, etc., 
Gmeon WELLEs, 
Secretary of the Navy. 
LizuTeNANT W. B. Cusine, U. S. Navy. 
Commanding U. S. S. Commodore Barney, Old Point Comfort. 





SuFFOLK, Va., May 5, 1863. 

CovoneL: . . . On the 14th Lieutenant Cushing, U. S. Navy, was hotly 
engaged for several hours with a large force at the mouth of the Western 
Branch. His loss was severe, but the enemy suffered much and had some 
artillery dismounted. The enemy opened a 10-gun battery near the Norfleet 
house for the purpose of destroying the gunboats and of covering a cross- 
ing. Lieutenant Lamson, with the Mount Washington, West End, and 
Stepping Stones, engaged the battery for some hours in the most gallant 
manner, but was compelled to drop down to the Western Branch. The 
Mount Washington, completely riddled and disabled, grounded, as did the 
West End, and both were towed off by the Stepping Stones. The rudder 
of the Alert was broken. 

General French’s engineer was taken prisoner by Lieutenant Cushing's 
pickets. He was laying out works and had a map of Suffolk, which he 
tore to pieces. 

On the 18th the enemy was very active in throwing up new batteries 
and rifle pits along the river. A heavy one was in progress near the 
mouth of Western Branch on Hill’s Point. Admiral Lee, U. S. Navy, 
ordered all the boats out of the upper Nansemond, lest they should be 
destroyed, leaving the whole defense of the river to the land forces. The 
admiral was urged to reconsider his orders. Upon my representation the 
order was temporarily suspended. 

May 4.—About 9 p. m. on the 3d the enemy commenced retiring upon 
the Blackwater. His strong line -of pickets prevented deserters and con- 
trabands from getting through with the information until he had several 
hours the start. 

Thus ends the present investment or siege of Suffolk, which had for its 
object the recovery of the whole country south of the James, extending 
to the Albemarle Sound in North Carolina, the ports of Norfolk and Ports 
mouth, 80 miles of new railroad iron, the equipments of two roads, and the 
capture of all the United States forces and property, with some thousands 
of contrabands. 

The co-operation of the gunboats, under Lieutentants Cushing, Lamson, 
and Harris, U. S. Navy, sent by Admiral Lee, has been very effective and 
I take great pleasure in acknowledging the gallant services of their officers 
and crew. Very respectfully, your obedient servant, 

Joun J. Peck, 
Major-General. 
Covonet D. T. VAN Buren, 
Assistant Adjutant-General, Department of Virginia. 
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Rerort oF Lieutenant Cusuine, U. S. Navy, Commanoine U. S. S. 
“ SHOKOKON,” REGARDING THE DESTRUCTION OF THE “ Hese.” 


U. S. S. “ SHoxoxon,” off Witminecton, N. C., August 24, 1863. 

Sm: I have the honor to report that early on the morning of the 18th 
I discovered a steamer ashore about 8 miles to the northward of Fort 
Fisher. Stood in and found to to be the Anglo-rebel steamer Hebe. She 
was on the beach, and the gunboat Niphon was near, making preparations 
to board her. One of the Niphon’s boats succeeded in going alongside, but 
was stove, leaving the crew on the deck of the prize. It was blowing a gale 
from the northeast, making it a lee shore for us, and in the heavy sea two 
more boats belonging to the Niphon were swamped and their erews either 
shot, drowned, or taken prisoners by the enemy, who kept up a constant 
fre from infantry and artillery. I now sent a boat in and succeeded in 
rescuing two of the Niphon’s men. 

After throwing a shell into the Hebe Sarina to warn the three men 
left on her deck to leave her, and having seen them reach the beach, we 
commenced a heavy fire, that soon riddled her. Twice she was on fire 
from our shells, and twice the sea extinguished the flames, but just after 
ashell exploded abaft the smokestack her decks blazed up and continued to 
burn until she was a wreck. Our fire was kept up at from 100 to 300 yards’ 
tange. The rebel artillery was used against us about four hours, but all 
their shell passed over us and did no injury. The vessel was somewhat 
marked by musket bullets. 

I am, sir, very respectfully, your obedient servant, 
W. B. CusHInc, 
Lieutenant, Commanding. 
Actinc Rear-Apmirat S. P. Lee, 
Commanding North Atlantic Blockading Squadron. 





DESTRUCTION OF THE BLOCKADE RUNNER “ ALEXANDER COooPER.” 
U. S. FLacsure “ Minnesota,” off Witmincton, N. C. 
August 28, 1863. 

Sm: I transmit enclosed the interesting report of Lieutenant Cushing 
respecting the destruction of the blockade running schooner Alexander 
Cooper, in New Topsail Inlet, on the 22d instant. 

Lieutenant Cushing had previously communicated his plan to me and 
received my authority for undertaking it. This was a handsome affair, 
showing skill and gallantry. I regret that the contrabands who, under 
orders, assisted our little band, and thereby were compromised, could 
not have been brought off. 

I recommend Mr. Cony for promotion to acting master and approve 
of Lieutenant Cushing’s recommendation to promote Robert [T.] Clifford 
to master’s mate. 

I have the honor to be, very respectfully, 
S. P. Lee, 
Actg. Rear-Admiral, Comdg. North Atlantic Blockading Squadron. 
How. Giron WELLEs, 
Secretary of the Navy, Washington, D. C. 
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( Endorsement. ) 


Give Clifford a medal and promote to acting master’s mate; appointed 
September 7. Promote Cony; promoted September 7. 


(Enclosure. ) 
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U. S. S. “ SHoxoxon,” off Witmincton, N. C., August 25, 1863, 

Srr: I have the honor to report that we have destroyed the blockade 
running schooner Alexander Cooper under the following circumstances: 

On the 12th I made a reconnoisance with boats in New Topsail Inlet and 
was driven out by the fire of four pieces of rebel artillery stationed opposite 
the mouth, but not before I had discovered a schooner at a wharf some 6 
miles up the sound. This schooner I determined to destroy, and as it was 
so well guarded I concluded to use strategy. On the evening of the 2ad 
the Shokokon anchored close into the sea beach about 5 miles from the 
inlet and I sent ashore two boat’s crews, who shouldered the dingey and 
carried it across the neck of land that divides the sea from the sound A 
This was about half a mile in width and covered with a dense thicket. The 
crossing placed my men some miles in the rear of the artillery force guard- 
ing the entrance. The dingey being launched on the inside waters, 6 men, 
under my executive officer, Acting Ensign Jos. S. Cony, started with orders 
to destroy or capture anything that could be of use to the enemy. Now, it 
seems that a 12-pounder howitzer was stationed at the point from which we 
were aiming, and the smokestack of my steamer having been seen over the 
trees, the commandant of the post, Captain Adams, had come down from 
the main camp to insure a bright lookout. 

While the rebels at the schooner’s mastheads were straining their eyes 
in looking to the southward, my boat was approaching in the other direction, 
and the men succeeded in landing about 50 yards from the wharf, without 
being discovered. The master-at-arms, Robert Clifford, crept into the rebel 
camp and counted the men, and having returned to his shipmates, a charge 
was ordered, and our 7 men bore down on them with a shout. In a moment 
the enemy, who outnumbered us 3 to 1, were routed, leaving in Mr. Cony’s 
possession 10 prisoners, including Captain Adams and Lieutenant Latham, 
one 12-pounder army howitzer, 18 horses, 1 schooner, and some extensive 
salt works. 

Mr. Cony then threw out two pickets, detailed two men to guard the 
prisoners, and with the remaining 2, fired the vessel and salt works; these 
were thoroughly consumed. 

The object of the expedition being accomplished, my men returned to this 
vessel without loss, bringing with them 3 of the prisoners, all that the boat 
would contain. 

The rebel officers and privates were dressed alike, and Mr. Cony was at : C 
a loss to know what three to retain. He settled the matter, however, by I 
picking out the three best looking ones, who all turned out to be privates. 2 u 
So the officers owed their safety to their lack of physique, a new feature 0 
in military strategy. 

While this was going on at the mainland, my pickets on the beach side, 
under Acting Master’s Mate Proudfit, engaged and repulsed the rebel picket 
force in that quarter without loss on our side. The manner in which my 
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orders were carried out is highly creditable to Mr. Cony, who is, I beg 
leave to state, a good officer, seaman, artillerist, and navigator. The 
names of the men who made this daring charge are: Robert T. Clifford, 
master-at-arms; James Wallingford, captain forecastle; Henry Mansfield, 
coxswain; Herman P. Loss, Edward Brett, Henry Vonversen, ordinary 
seamen. 

Clifford has volunteered upon no less than four occasions of danger since 
I have been aboard and never fails to do his duty. He is qualified for 
promotion to master’s mate. All are good men. 

This schooner cleared from New York for Port Royal, S. C., with an 
assorted cargo, and was towed once outside the line of blockade by a gun- 
boat. I shall try to learn the names of the patriotic citizens of my State 
who entered into this little speculation. 

I am, sir, very respectfully, your obedient servant, 
W. B. CusHrne, 
Lieutenant, Commanding. 
Actinc Rear-Apmirat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, off Wilmington, N. C. 


Admiral Porter wrote of this event: 

The object of the expedition having been accomplished, the men returned 
to their vessel, taking with them three prisoners, all that the boat would 
hold. The Confederate officers and men were all dressed alike, and Mr. 
Cony could not tell them apart, so he was at a loss to know which to retain. 
He settled the matter by picking out the three best looking, who all turned 
out to be privates. 

This performance almost sounds like romance, but Cushing’s officers 
were all animated with his spirit, and were always ready to undertake any- 
thing, no matter how hazardous. As many risks were run, and as many 
dangers faced, as fell to Decatur’s lot when he cut out the Philadelphia in 
Tripoli harbor. 


Cushing’s cool account of testing an old river steamer in a severe 
gale at sea met with the approval of his squadron commander. 
This test was made under the eye of Rear-Admiral Lee. 


U. S. Fracsuie “ Minnesora,” off Witmincton, N. C., August 28, 1863. 

Sir: I enclose the report of Lieutenant William B. Cushing, commanding 
the U. S. S. Shokokon, of this date, from which, and the verbal reports 
of that zealous and able young officer, it appears that the Shokokon was 
near being lost in the severe gale of yesterday. The gale backed from 
the East to N. N. W., and blew a hurricane for nearly four hours. 

I send the Shokokon to Hampton Roads, and have authorized Lieutenant 
Cushing to report in person to the Department, in the belief that the 
Department will cheerfully assign him to a swift and staunch steamer and 
immediately return him to my command for present duty on the blockade 
of Wilmington. I have the honor to be, very respectfully, 

S. P. Lee, 
Actg. Rear-Admiral, Comdg. North Atlantic Blockading Squadron. 
How. Gon WELLES, 
Secretary of the Navy, Washington, D. C. 
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( Endorsement. ) 


This vessel (Shokokon) was the new Clifton, purchased from Mr. Law, 
and similar to the Clifton, now in the service. Length, 181 feet; beam, 32 
feet; hold, 13 feet. 

Joun LeNTHALL, 


(Enclosure. ) 


U. S. S. “Ssoxoxon,” off Witmincton, N. C., August 28, 1863, 

Sir: I have the honor to report that, having tested this vessel's sea- 
going qualities in a gale of wind, I do not deem her fit for blockading 
service. In yesterday’s blow I just managed to get her to the anchorage 
under the lee of Frying Pan Shoals, and it is my opinion that if she had 
been 10 miles farther off land she would have gone down. 

Her condition at present is as follows: Sponsons torn off or crushed, 
forward decks started and seams opened, forward ports carried away, and 
sternpost split. During the gale her wood ends opened about half an inch 

She now leaks to the extent of 450 gallons a minute. When struck bya 
sea forward she seemed to give and bend like india rubber. This I judge 
to be caused by a weakness of the beams, they not being sufficiently set 
by knees. 

I am, sir, very respectfully, your obedient servant, 
W. B. CusHING, 
Lieutenant, Commanding. 
Actinc Rear-Apmira_ S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, off Wilmington, N, © 





Navy DepartTMENT, October 19, 1863. 
Sm: Proceed to Hampton Roads, Virginia, with the U. S. S. Mow 
ticello and report to Acting Rear-Admiral Lee for duty in the North 
Atlantic Blockading Squadron. 
Very respectfully, etc., 
Gipeon WELLES, 
Secretary of the Navy. 
LreuTENANT WILLIAM B. CUSHING, 
Commanding U. S. S. Monticello, Philadelphia. 


The little Monticello under Cushing was on blockade duty and 
performed that onerous service with credit. During a shifting of 
the blockading vessels the Monticello collided with and sunk the 
U. S. S. Peterhoff, formerly as a blockade-runner famous in intef- 
national law cases. For this Cushing was exonerated and the 
officer-of-the-deck held blameworthy. The blockade of the Com 
federate coast in the Civil War has never been fully brought 
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before the public. The blockade of Wilmington was specially 
hazardous. The town is on Cape Fear River about twenty-seven 
miles from its mouth. There were two mouths, New: Inlet to the 
eastward and Western Bar Channel 6 miles to the South’ard. Be- 
tween the two mouths lay Smith’s Island with its southern extrem- 
ity, Cape Fear projecting to seaward and continuing as a shoal ten 
or twelve miles, making the outside distance between the entrances 
neatly forty miles. The only protection against gales was to be 
found in the lee of Frying Pan Shoals, and at the lower mouth 
near the heavy guns of Fort Caswell. At New Inlet were the 
heavy fortifications of Fort Fisher that commanded the channel 





U. S. S. “ MontTIceLLo.” 


and ocean front from well above Federal Point to Caroline Shoals 
below the Inlet. This great fortress was constructed and com- 
manded by an able, zealous and gallant soldier, Colonel William 
Lamb, C. S. A., and it was the scene of a desperate conflict in the 
later days of the war when its capture by the navy and army 
closed Wilmington as a Confederate port. Smithville, a small town 
above Fort Caswell was the point of departure of blockade-run- 
ners. Dropping down from Wilmington they could here wait 
their opportunity to proceed to sea by either entrance, aided by the 
range-lights, channel boats, and at the most favorable moment. 
Each of the blockading squadrons at New Inlet and Western Bar, 
obliged in daylight to keep out of range of Fort Fisher and Fort 
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Caswell, respectively, were stationed in a curve with extremities 
nearer shore. The forts were vigilant, and if a blockader ventured 
within range a rifle shell gave warning to keep his distance. At 
night the blockaders were pressed closer in and were withdrawp 
at dawn to their daylight stations. The blockade runners would 
make the land near night-fall, and with growing darkness would 
dash full-speed through the fleet, and in a few minutes would be 
safe from capture under the protection of the guns of the fort, 
Here blockade-running was at its height in 1863 and 1864, and 
many rich cargoes passed to and from the Confederacy. The 
blockader’s life was a hard one. To the seaward was the broad 
ocean, its blighting gales and tumbling billows. To the leeward 
a flat shore of sand and shoal, high-power guns and high-grade 
gunners. To the dread of a lee shore and its breakers and its 
forts was added the fear of loathsome prison life and prison fare 
for the survivors if a blockader should go ashore. In this bitter 
service the flower of our navy kept watch night and day, for weeks 
and months and years. Here, at Wilmington, Cushing with his 
usual energy and enterprise kept guard and here he performed, in 
February and June, 1864, two daring exploits that gained him 
wide fame. The stern patriarch at Washington expressed his 
gratification and gave that faint praise which has sometimes 
marked his lack of appreciation of his junior officers. In his 
“ Diary,” recently published, there is one mention of Cushing, 
viz: that President Lincoln laughed heartily over the mock moni- 
tor employed by Cushing in Cape Fear River. 

Cushing’s boat expedition of February 29, 1864, into Smithfield, 
N. C., the armed camp of the enemy, to capture the commanding 
general, was a dashing success that thrills the heart. To enter this 
armed camp of a regiment, visit its headquarters and capture the 
senior officer present appears so audacious that one can hardly 
believe that it was successfully done by a youngster of twenty- 
one. The absence of the Confederate general was that officer's 
good fortune and in no wise lessens the credit due to Cushing for 
his bravery. 


Boat ExpepiT1ion To SMITHVILLE, N. C., FoR THE PURPOSE OF CAPTURING THE 
CoMMANDING GENERAL, FepRUARY 20, 1864. 
Report of Lieut. Cushing, U. S. Navy. 
U. S. S. “ Montice.to,” off Wmmincton, N. C., March 5, 1864 
Sm: I have the honor to report that I passed the forts at the entrance 
to this harbor with two boats and 20 men on the night of the 29th of 








eo ef & ae ey 


=> oo 


- = weiaeaentioeFs:=+eoq B& 


et) adie 


— a poe colleen ota” we. Ce a 








remities 
entured 
ice. At 
thdrawn 
S would 
S would 
ould be 
he fort. 
64, and 
y. The 
e broad 
leeward 
h-grade 
and its 
on fare 
is bitter 
r weeks 
vith his 
med, in 
ed him 
sed his 
netimes 
In his 
‘ushing, 
k moni- 


ithfield, 
ianding 
ter this 
ure the 

hardly 
twenty- 
officer's 
ing for 


ING THE 


1864. 
entrance 
2gth of 





SE Alene os 


WILLIAM BarRKER CUSHING. : 461 


February, and proceeded up the river to Smithville. My object was to land 
at that town and capture the commanding general, and to board any vessels 
that might be found at anchor. 

I succeeded in landing directly in front of the hotel, hid my men under 
the bank, captured some negroes at work in a salt works, and thus gained 
such information as desired. Then, leaving most of the men to guard the 
boats, I proceeded with Acting Ensign J. E. Jones and Acting Master's 
Mate W. L. Howorth and one seaman to General Hébert’s headquarters 
(situated across the street from the barracks, containing about 1000 men). 
l effected an entry and captured the chief engineer of these defenses, but 
found that the general had gone to Wilmington the same day. The 
adjutant-general escaped from the door after severely wounding his hand, 
but thinking that a mutiny was in progress, took to the woods with a great 
scarcity of clothing, and neglected to turn out the garrison. My boat was 
about so yards from the Smithville fort, and not so far from the sentinel 
on the wharf, but I succeeded in bringing my prisoner off so quietly that 
they did not discover me. The signal lights were made so tardily that I 
was abreast of Fort Caswell before they knew that boats were in the harbor, 
and they did not get a shot at us. The papers captured were unimportant. 
The Scotia ran out just before I reached the anchorage, so I did not have 
the pleasure of calling on her captain. I send Captain Kelly, C. S. Army, 
fe you, deeply regretting that the general was not in when I called. 

I am, sir, very respectfully, your obedient servant, 
W. B. Cusutnc, 
Lieutenant, Commanding. 
Actinc Rear-Apmirat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, Hampton Roads. 
I brought off the negroes captured. 





Assrract Loc or tHe U. S. S. “ Montice.to,” LieuTteNANT CusHING, U. S. 
Navy, CoMMANDING, Fesruary 28, 1864. 

February 28, 1864.—At 4.15 p. m. captain returned on board. At 4.36 got 
underway. At 4.45 the rebels opened fire upon the ship from the beach on 
Smith’s Island. Returned their fire with 100-pounder and 30-pounder rifles. 
At extreme elevation our shell all fell short, while several shots of the 
enemy passed over the ship. Steamed slowly to southward and westward. 
6to8p. m.: Steaming to our station. At 6.45 came to anchor. Got gig 
and first (cutter) prepared for an expedition. At 7.45 first cutter, in 
charge of Acting Master’s Mate W. L. Howorth, was sent in reconnoitering 
near the shore, watching the channel. 8 to midnight: At 10 the picket 
boat sent up a rocket, indicating a vessel attempting to run the blockade. 
Got underway and sighted a steamer and challenged her with two flashes 
of white light and a red light steady, which was answered by one flash of 
red-white steady. Not discovering at 11.45, returned to an anchorage. 
At 11.45 Acting Master’s Mate Howorth left the ship in the dingey on picket 


February 20.—At 2. a. m. the dingey, in charge of acting master’s mate, 
returned. At 5 got under way and started for the flagship; came to anchor 
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and scrubbed decks. At 9.20 flagship made signals. At 10 beat to quarters 
and exercised first and second divisions. At 10.20 beat retreat. Watch 
employed in spreading boarding netting, cleaning boats, and scraping 
guns. 4 to 6 p.m: Captain went on board flagship. At 5 p. m. got under. 
way and steamed down to flagship. At 5.30 captain returned on board and 
we steamed for our station. 6 to 8 p. m.: At 7.15 came to anchor, 44 
fathoms. During the watch got the arms in gig and first cutter. 8 to mid 
night: At 8.40 p. m. Captain Cushing left the ship in gig, accompanied by 
Acting Master’s Mate W. L. Howorth, and first cutter, in charge of Act 
ing Ensign J. E. Jones, accompanied by (Acting) Second Assistant En 
gineer Martine, and started for the harbor, with the intention of going to 
Smithville and capturing the commanding general,. Hébert. 

March 1.—At 3.25 a. m. gig and first cutter returned, having succeeded 
in reaching Smithville and landing in safely, capturing 2 contrabands from 
the salt works and gaining information. We surrounded the generals 
headquarters and captured Captain Kelly, C. S. Army, chief engineer of the 
works, the general being absent, having gone to Wilmington the day be 
fore. Adjutant-General Hardeman barely escaped capture. Brought the 
captain and contrabands safely on board. At 5 got underway and steamed 
offshore to the flagship. At 5.40 came to anchor near the flagship. 8% 
meridian: Quarters for inspection 9.30. At 11.30 got underway and ran 
in toward Fort Caswell with a flag of truce. At 12.30 p. m. first cutter 
left the ship under a flag of truce, Ensigns Pettit and Jones as flag-of-truce 
officers. Watch employed spreading boarding nettings. 





CONFIDENTIAL LETTER FROM ACTING REAR-ApDMIRAL Lee, U. S. Navy, 70 THE 
ASSISTANT SECRETARY OF THE Navy, REGARDING GENERAL MATTERS. 


(Confidential. ) U. S. S. “ Minnesota,” April 4, 1864 

Sir: Yours of the Ist instant came today. Undoubtedly ironclads and 
some other vessels must be needed here for the approaching campaign. 

Should not ironclads for the Gulf be sent either from the Mississippi 
River or Charleston? 

We return to the Army sailors who cannot pass the examination, I 
thank you heartily for the promise of more vessels for Wilmington when 
you get seamen now to come promptly from the Army. 

You say what a pity that Cushing’s undaunted bravery and good luck 
cannot be put to a useful purpose in a manner to tell upon the enemy. 
Please explain this. I have always encouraged his dash, and am ever ready 
to do so. What can he now do? He is urging me to let him cruise off 
for prizes. He went into Cape Fear River to get prizes. I am rejoiced 
that he returned with such eclat to the Monticello. Pity he did not geta 
prize then. Well, very well, that the enemy did not get a chance to suf 
prise the Monticello by returning in her boats. 

He thinks that the fort on Bald Head may be surprised by the blockaders. 
Will you in any manner, even by a “Go to Ned” (after the fashion of the 
Attorney and Lord Codrington), justify the attempt? The idea is taking 
and the thing is possible, though Nelson failed in such an effort. But1 
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like enterprises, and have always encouraged them. Is this what you hint 
at? 
I have a good idea of, and good feeling for this youngster. 
Give me your mind in the matter. 
The Richmond ironclads are designed to act between Drewry’s Bluff 
and the city. If you will give the right means for the James River route to 
Richmond, it can and will be taken. It is now the time to do this big thing. 
Jo Johnston’s report, which General Grant tells me he believes is entirely 
true, shows the weakness of the rebels. The upper James is the point for 
naval co-operation, and now is the time. 

Respectfully yours, 

S. P. Lee, 

How. G. V. Fox, 
Assistant Secretary of the Navy. 





ConFWENTIAL LeTTER FROM THE ASSISTANT SECRETARY OF THE NAvy TO 
Actinc Rear-ApMIRAL Leg, U. S. Navy, Recarpinc CuTTING-ouT 
EXPEDITIONS. 


: Wasuinecron, April 8, 1864. 
-ApmrraL: I have yours of the 4th instant. Porter tells us that not 
a ironclad he has is fit to be out of the river, and at Charleston they 
might possibly spare two on an emergency. The duty there is terrible; gales 
continually, and torpedu boats. Few people dream of the effort required to 
keep that harbor closed to blockade running. What I meant about Cushing 
was that it was a pity [that] so much luck and dash had not brought fruits 
equal to the risk. You notice the Department never finds fault with these 
exploits. I believe they ought to be encouraged. To be sure, the people 
will say, when he is captured, “D— fool.” The Department will not. I 
have been reading this new English naval history, and I find their wars 
abounded in rash coast attacks and cutting-out expeditions of all kinds; 
they were encouraged and formed a bright page of naval history. You may 
be very sure that the Department will not find any fault with any dashing 
expeditions that give reasonable hope of a result injurious to the enemy, 
even though they fail occasionally. 

See how much they make out of John Taylor Woods’ exploits—a 
solemn vote of thanks and everybody cheerful over the capture of three 
tugs. I am sure I do not blame them for being happy, for I have groaned 
over the loss constantly, because it was disgraceful to us in each case. 
Going into the river to destroy a blockade runner about to sail is a most 
happy idea, and most serious to the enemy, because cotton and despatches 
would be burned. The first officer that destroys one in this way I think I 
tan promise shall go up several numbers on the list, according to the new 
law, and if it is Cushing we can add his former exploits and give him 
thirty numbers up. I think we should all gain credit for such an affair. 

G. V. Fox. 
Rear-Apmirat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, Hampton Roads. 
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UnorrictaL Lerrer From LiguteNant Cusuine, U. S. Navy, To Acting 
Rear-ApMIRAL Lee, U. S. Navy, Propostnc To ENGAGE THE 
ENnemMy’s VESSELS, AND GivinGc RESULTS oF OFrF- 
SHORE CRUISING BY THE U. S. S. “ Monticet1o.” 


U. S. S. “ Monticetio,” Beaurort, N. C., May 9, 1864 

Str: I write unofficially to you to say that, having just learned the 
particulars of the mortifying affair [this refers to the raid of the Confeder- 
ate ram Raleigh against the blockaders May 6 and 7] off Wilmington, I 
deem it my duty to leave for the point of danger at once. I feel very 
badly over the affair, sir, and would have given my life freely to have had 
the power of showing my high regard for you and the honor of the service 
by engaging the enemy’s vessels. If they are there when I arrive, I shall 
use the Monticello as a ram, and will go over her or to the bottom If 
they are inside, I shall send in a written petition to carry the ram by board- 
ing in the harbor. I enclose a copy of application and plan of operations, 
I trust that the success of this insulting bravado of the enemy will not lead 
you to distrust us all; I am confident that Captain Braine and myself can 
sink the ironclad. 

My offshore cruising thus far has resulted in one chase, in company 
with the Connecticut, on the 12th of April. Just before black smoke 
was sighted my main valve stem got bent and it was eighty minutes after 
we saw it before my cut-off could be detached, giving the Englishman a 
chance to get to windward of me. I then chased for over 100 miles, but, 
with full stroke, could only keep up enough steam to go 11 knots. The 
vessel chased escaped from the Connecticut. 

On the 22d of April I picked up the English schooner James Douglass 
outside the Gulf Stream, dismasted, and with no one on board. She had 
6 feet of water in the hold, and a cargo of cocoanuts and bananas, which 
I hove overboard. Finding that she was a fine schooner of about 150 tons, 
and that she was sound and without a leak, I towed her in and will forward 
her, making a claim for at least 80 per cent salvage. 

I think that the blockade runners have given up the direct route and 
go more to the southward. 

There is no doubt but that my vessel can overtake the majority of those 
vessels, and I trust that you will not cancel my permission to cruise outside 
after this ram business is settled. 

I am, sir, very respectfully, 
W. B. CusHING, 
Apmirat S. P. Leg, 
Hampton Roads, Virginia. 





Report or LigUTENANT Cusainec, U. S. Navy, SupMiItTING A PLAN FOR THE 
Capture OF THE C. S. S. “ RALEIGH.” 
Wasuincrton, D. C., May 21, 1864 
Sir: Deeming it possible to capture the rebel ironclad Raleigh at Wil 
mington, N. C., I submit the following plan, respectfully asking that it may 
receive your favorable consideration: 
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Selecting a time when the ram is anchored at Smithville, I can, as I 
have often done, take boats by the forts and up to the anchorage, and, 


3 covered by the darkness, approach to within a short distance of the enemy. 
The Raleigh’s low, flat decks are very, favorable to boarders, while there 


are but two small hatches communicating with officers’ quarters and berth 
deck. The lookouts can easily be swept away and these hatches guarded, 
while the main force, rushing through ports and hatch, will secure the 
unprotected gun deck, which will give us the engine room and magazine 
hatch. 

Objections have been made that after gaining the deck we could no more 
get at the lower portion of the vessel and the crew than they could get at us. 
To settle this point, I propose to take in the boats a dozen long-fused shell 
and a piece of slow match. One shell down each hatch would be likely to 


‘bring all hands to terms. 
~ Having captured the ironclad we might bring her out or destroy her, 
_a$ circumstances dictated. 


With my knowledge of the harbor and of the ironclad, [ am confident 


that I would succeed. 


_ Ihave the honor, sir, to be, very respectfully, your obedient servant, 
W. B. Cusuinc, 
Lieutenant, U. S. Navy, Commanding Monticello. 
How. Ginzcon WELLES, 
Secretary of the Navy. 





Lerrer FROM THE SECRETARY OF THE Navy To ActinG Rear-ApMIRAL Lex, 
U. S. Navy, Expressinc APPROVAL OF THE ATTEMPTED DESTRUCTION 
or THE C S. Ram “ ALBEMARLE,” AND APPROVING CUSH- 
1nc’s ProposaAt or May 21. 


Navy DEPARTMENT, June 6, 1864. 

Sm: The Department approves the gallant attempt to blow up the Albe- 
marle, [This refers to an unsuccessful, hazardous attempt by five volunteers 
from the U. S. S. Wyalusing to sink the Albemarle at Plymouth, May 26.] 
Lieutenant William B. Cushing has proposed a scheme with regard to an- 
other ironclad which it would be well to encourage, and you will please in- 
struct the senior officer off Wilmington to that effect. Risks to accomplish 
an important object ought to be undertaken without hesitation, and will 
never be disapproved by the Department if well arranged and intrusted to 
good officers. 


* * * = + * * * * . * 


Very respectfully, etc., 
Gimweon WELLEs, 
Secretary of Navy. 
Acting Rear-Apmirat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, James River. 
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EXPEDITION INTO CAPE FEAR RIVER, JUNE 23-26, 1864, 


From 8.40 p. m., June 23, to 2.20 p. m., June 26, 1864, Cushing 
was absent from his ship, the Monticello, on one of the most daring 
expeditions that ever met with success. His purpose, at starting, 
was the destruction of the Confederate iron-clad ram Raleigh neat 
Wilmington. On the night of the 23d of June he left his ship in 
the first cutter with Acting Ensign John E. Jones and Acting 
Master’s Mate William Howorth, the same officers that had been 





with him on his previous expedition into Cape Fear River, and — 


fifteen men with rifles, pistols and cutlasses. The party pulled up 
the river, through Western Bar Channel, narrowly escaped being 
run down by a steamer, and safely passed forts and batteries, 
When fifteen miles from the river’s mouth, abreast Old Bruns- 


wick Battery, the moon came out brightly, the cutter was discoy- © 
ered, shore sentries gave the alarm, fired muskets and showed ~ 


signal lights. Making a feint of going back, Cushing pulled for 
the opposite bank out of the moon’s rays, and continued up the 
river. Near daylight the party had reached a point about seven 
miles below Wilmington and landed, hiding the cutter in a marsh, 
All the daylight of the 24th was spent in concealment in the wil 
lows and bushes. At dark, just as they were preparing to mové, 
two boats were captured containing a party of fishermen returning 
to Wilmington who were pressed into service as guides. During 
the night, aided by his prisoners, Cushing explored the harbor, 
and examined the obstructions four miles below the town. He 
learned that the Raleigh was sunk and the North Caroline at 
anchor close to the town. It was then near daybreak of June 25; 
the Monticello was twenty miles away and Cushing entered 4 
creek in Cypress Swamp and poled up until he came to a road 
two miles distant from the military road joining Wilmington and 
Fort Fisher. Cushing took Howorth and seven men and marched 
the two miles to the military road where cover was found. At 
11.30 a. m., the mail messenger from the fort appeared and was 
captured with two hundred letters and the invaluable official returns 
giving the strength of the force at Fort Fisher, against which 
fort an expedition was then contemplated. Cushing waited for the 
messenger from Wilmington, in order to get the daily newspapet, 
and just as that worthy hove in sight a blue-jacket exposed him- 
self, and the messenger took to instant flight, pursued by Cushing 
on the captured horse, but made his escape. Cushing captured 
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more prisoners, learned of a store some two miles distant, and sent 
Howorth, wearing the courier’s coat and hat and mounted on his 
horse to secure food. Howorth returned with chickens, milk and 
eggs, having engaged freely in conversation with many persons. 
After a delicious dinner the party enjoyed cutting the telegraph 
wires and at dark returned to the boat. The courier from Wil- 
mington returned to the town and reported seeing Yankee sailors, 
put he was laughed at and his story was disbelieved. Colonel 
William Lamb, Commanding Fort Fisher, later made earnest but 
unsuccessful efforts to have the adjutant at Wilmington punished 
for culpable negligence in failing to report to him the courier’s 
story, particularly in view of the fact that the courier from the 
fort had failed to reach Wilmington with the mail at the usual 
time. 
The third and last night in the river had now begun and Cush- 
ing prepared to return. Embarking with the prisoners he forced 
“one of them, a pilot, to guide him to the wreck of the Raleigh, 
faving set all but two of the prisoners adrift in midstream in small 
heats without oars or sails. Shortly after leaving the wreck Cush- 
ing discovered a small boat near the East Bar with six men, four 
of them soldiers, and taking them in his boat he cut theirs adrift. 
Cushing learned from the prisoners that a Confederate guard boat 
with seventy-five soldiers was in Western Bar entrance and re- 
solved to attempt her capture, and just as he was preparing to 


attack her three row-boats came from the northward and at the 


same instant five more appeared from the other side. The cutter 
was nearly surrounded by eight row-boats and a schooner filled 
with troops. Cushing instantly made a feint by dashing toward 
Western Bar; the enemy swallowed the bait and dashed ahead to 
intercept him but lost sight of him for a time, as the side of his boat 
toward them was in shadow. Cushing turned suddenly and 
headed for New Inlet full speed. His coolness communicated it- 
self to his brave sailors ; the strokes of the oars kept perfect time ; 
his deep-laden boat by extraordinary pulling gained the passage of 
the island and before the enemy could prevent shot into the breakers 
on Caroline Shoal where the enemy dared not follow. Cushing 
reached the Cherokee of the blockading fleet just as day was break- 
ing with twenty-six men (eight prisoners) on board, and at 12.20 
Pp. m., arrived at the Monticello, having been absent three nights 
and two days, and suffered no casualty whatever. Cushing gave 
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great credit to his men and officers who received the commendation 
of the squadron commander and the Navy Department. The Con- 
federates were astounded. Colonel Lamb was furious. Guards 
and guard-boats were trebled. General Whiting, the Confederate 
commander of the defenses of Wilmington reported that the enter- 
prising commander of the Monticello had passed his forts, cap. 
tured and carried off his soldiers, eluded picket boats sent to 
capture him, and aroused the wildest apprehensions. The Confed- 
erates were searching for Cushing for days after he had returned 
to the Monticello. Colonel Lamb tells that his soldiers would play 
jokes at night, pretending that they were Cushing and party, there- 
by causing great alarm in the fort. 


Report or LiguTeENANT CusHIne, U. S. Navy. 


U. S. S. “ Montice.to,” off Wirmincton, N. C., July 2, 1864 

Str: In consequence of permission received from you to attempt the 
destruction of the ironclad ram Raleigh, I proceeded to the blockade at 
that point with the intention of doing so. Judging it prudent to make @ 
thorough reconnoissance, first, to determine her position, I left this ship 
on the night of the 23d, in the first cutter, with two officers (Acting Ensign 
J. E. Jones and Acting Master’s Mate William Howorth) and 15 men, and 
started in for the Western Bar. I succeeded in passing the forts, and also 
the town‘and batteries of Smithville, and pulled swiftly up the river. 

As we neared the Zeek’s Island batteries, we narrowly escaped being 
run down by a steamer, and soon after came near detection from the 
guard boat, but evading them all we continued our course. 


As we came abreast of the Old Brunswick batteries, some 15 miles from . 


the starting point, the moon came out brightly and discovered us to the 
sentinels on the banks, who hailed at once, and soon commenced firing 
muskets and raising an alarm by noises and signal lights. We pulled at 
once for the other shore obliquely, so as to give them to understand that 
we were going down, but as soon as I found that we were out of the moon's 
rays we continued our course straight up, thereby baffling the enemy and 
gaining safety. When within 7 miles from Wilmington, a good place was 
selected on the shore, the boat hauled up and into a marsh, and the met 
stowed along the bank. 

It was now nearly day, and I had determined to watch the river, and, if 
possible, to capture some one from whom information could be gained. 

Steamers soon began to ply up and down, the flagship of Commodore 
Lynch, the Yadkin, passing within 200 yards. She is a wooden propeller 
steamer of about 300 tons; no masts, one smokestack, clear deck, English 
build, with awnings spread fore and aft, and mounting only two gums. 
Did not seem to have many men. Nine steamers passed in all, three of 
them being fine, large blockade runners. 

Just after dark, as we were preparing to move, two boats rounded the 
point, and the men, thinking it an attack, behaved in the coolest mannef. 
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Both boats were captured, but proved to contain a fishing party returning 
to Wilmington. 

From them I obtained all the information that I desired, and made them 
act as my guides in my further exploration of the river. 

Three miles below the city I found a row of obstructions, consisting of 
iron pointed spiles, driven in at an angle, and only to be passed by going 
into the channel left open, about 200 yards from a heavy battery that is on 
the left bank. A short distance nearer the city is a ten-gun navy battery 
and another line of obstructions, consisting of diamond-shaped crates, filled 
and supported in position by two rows of spiles, the channel in this instance 
being within 50 yards of the guns. A third row of obstructions and 
another battery complete the upper defenses of the city. The river is also 
obstructed by spiles at Old Brunswick, and there is a very heavy earthwork 
there. 

Discovering a creek in the Cypress Swamp, we pulled or rather poled 

up it for some time, and at length came to a road, which, upon being 
explored, proved to connect with the main road from Fort Fisher and the 
sounds to Wilmington. Dividing my party, I left half to hold the cross- 
road and creek, while I marched the remainder some 2 miles to the main 
toad and stowed away. 
About 11.30 a. m. a mounted soldier appeared with a mail bag and 
s#emed much astonished when he was invited to dismount, but as I as- 
sured him that I would be responsible for any delay that might take place 
he kindly consented to shorten his journey. About two hundred letters 
were captured, and I gained such information as I desired of the fortifi- 
tation and enemy’s force. As an expedition was contemplated against 
Fisher by our army about this time, the information was of much value. 

There are 1300 men in the fort, and the unprotected rear that our troops 
were to storm is commanded by four light batteries. I enclose rebel 
requisitions and report of provisions on hand. __ 

I now waited for the courier from the other direction, in order that 
we might get the papers that were issued at 1 p. m. in Wilmington, but just 
as he hove in sight a blue jacket exposed himself and the fellow took to 
instant flight. My pursuit on the captured horse was rendered useless from 
lack of speed, and the fellow escaped after a race of some 2 miles. In the 
Meantime we captured more prisoners and discovered that a store was 
located about 2 miles distant, and being sadly in need of some grub, Mr. 
Howorth, dressed in the courier’s coat and hat, and mounted upon his horse, 
proceeded to market. 

He returned with milk, chickens, and eggs, having passed everyone, in 
and out of service, without suspicion, though conversing with many. 

At 6 p. m., after destroying a portion of the telegraph wire, we rejoined 
the party at the creek and proceeded down, reaching the river at dark. 

In trying to land our prisoners upon an island a steamer passed so close 
that we had to jump overboard and hold our heads below the boat to pre- 
vent being seen. As we had more prisoners than we could look out for, 
I determined to put a portion of them in small boats and set them adrift 
without oars or sails, so that they could not get ashore in time to injure 
us. This was done, and we proceeded down the river. keeping a bright 
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lookout for vessels in order to burn them, if possible. None was found, but 
I forced the pilot to take me to where the ram Raleigh was said to be 
wrecked. She is, indeed, destroyed, and nothing now remains of her above 
water. 

The ironclad North Carolina, Captain. Muse, commanding, is in com 
mission, and at anchor off the city. She is but little relied upon, and 
would not stand long against a monitor. 

Both torpedo boats were destroyed in the great cotton fire some time 
since. One was very near completion. 

As I neared the forts at the East Bar, a boat was detected making its 
way rapidly to the shore, and captured after a short chase. It contained 
six persons, four of whom were soldiers. Taking them all into my boat, 
I cut theirs adrift, but soon found that 26 persons were more than a load, 
By questions I discovered that at least one guard boat was afloat, con- 
taining 75 musketeers, and situated in the narrow passage between Federal 
Point and Zeek’s Island. As I had to pass them I determined to engage 
the enemy at once, and capture the boat if feasible. The moon was now 
bright, and as we came near the entrance I saw what we supposed to be 
one large boat just off the battery, but as we prepared to sail into her, 
and while about 20 yards distant, three more boats suddenly shot out 
from that side, and five more from the other, completely blocking up the 
sole avenue of escape. I immediately put the helm down, but found a large 
sailboat filled with soldiers to windward and keeping us right in the glim- 
mer of the moon’s rays. 

In this trying position both officers and men acted with true coolness and 
bravery. Not the stroke of an oar was out of time; there was no thought 
of surrender, but we determined to outwit the enemy or fight it out. Sud 
denly turning the boat’s head, we dashed off as if for the Western Bar, and 
by throwing the dark side of the boat toward them were soon lost to view. 

The bait was eagerly seized, and their whole line dashed off at once to m- 
tercept us. : 

Then again turning, by the extraordinary pulling of my sailors, I gained 
the passage of the island, and before the enemy could prevent, put the boat 
into the breakers on Caroline Shoals. 

The rebels dared not follow, and we were lost to view before the guns 
of the forts trained on the channel could be brought to bear upon ouf 
unexpected position. Deeply loaded as we were, the boat carried us through 
in fine style, and we reached the Cherokee just as day was breaking, 
and after an absence from the squadron of two days and three nights. l 
am now posted in regard to the city land and water defenses, and every- 
thing that it will interest the Department to know. I beg leave to call your 
attention, sir, to the fact that Acting Ensign J. E. Jones and Acting Masters 
Mate William Howorth are the same officers who accompanied me 
Smithville some months since, and whom I select because of their uniform 
enterprise and bravery. 

All the men did well, but my coxswain, David Warren, is deserving of @ 
medal of honor for marked bravery in every critical moment. I would also 
mention Ordinary Seaman John Sullivan and Yeoman William Wright, 
the latter having volunteered upon every expedition of danger since this 
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ship has been in commission, in this instance procuring his discharge from 
the sick list in order to do service. 
I am, sir, very respectfully, your obedient servant, 
Wa. B. CusHING, 
Lieutenant, Commanding. 
Actinc Rear-Apmrrat S. P. Les, 
Commanding North Atlantic Blockading Squadron. 


( Endorsement. ) 
July 6, 1864. 

I submit this important reconnoissance to the Department with my 
heatty approval of the skill and gallantry displayed by Lieutenant W. B. 
Cushing and the good conduct of the officers and men serving under him. 

S. P. Lez, 
Actg. Rear-Admiral, Comdg. North Atlantic Blockading Squadron. 





Asstract Loc or tHE U. S. S. “ Monticetio,” Lreut. CusHIne, 
U. S. Navy, CoMMANDING. 

~ June 20, 1864.—Ship lying to anchor off the shoals. At 8 p. m. got under- 
Way and stood in to Fort Caswell. At 9.35 p. m. Captain Cushing, ac- 
@mpanied by Acting Ensign Jones and Acting Master’s Mate William 
Howorth, and 15 men with cutlasses, rifles, and pistols left the ship on an 
expedition. At 10 the batteries opened fire upon the ship. Stood out and 
anchored with kedge. At 12, first cutter returned to the ship. 

June 23—At 8.40 p. m. Captain Cushing and Acting Ensign J. E. Jones 
and Acting Master’s Mate W. L. Howorth, with 15 men, went in on a boat 
expedition, with two day’s rations—beef, pork, bread, etc.—with 11 re- 
volvers, 7 pistols, 6 Sharps rifles, and ammunition. 

June 26.—At 12.30 p. m. the steamer Cherokee arrived from the north 
side, having in tow our first cutter. At 2.20 p. m. the first cutter returned 
to the ship, they having succeeded in getting within 44% miles of Wilming- 
ton. Had possession of the main road Saturday. They captured the mail- 
carrier and mail. Cut the telegraph wire. The prisoners brought to the 


ship. 





Letrer of COMMENDATION FROM THE SECRETARY OF THE Navy TO 
LIEUTENANT CusHInG, U. S. Navy. 
Navy DepartMENT, July 14, 1864. 

Sm: The Department has received, through Acting Rear-Admiral Lee, 
your report of the 2d instant of your reconnoissance of the harbor of 
Wilmington, N. C. 

The boldness exhibited by you on this reconnoissance and the success 
attending it are most gratifying to the Department. While expressing its 
thanks to you, the Department does not forget that you are much indebted 
for your success in this, as on your recent previous reconnoissance, to the 
brave officers and men who accompanied you and were under your com- 
mand. Please make known to Acting Ensign J. E. Jones and Acting 
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Master’s Mate W. L. Howorth, whom you commend for enterprise ang 
bravery, the Department’s appreciation of their conduct. 

To your coxswain, David Warren; William Wright, yoeman, and John 
Sullivan, seaman, medals of honor will be awarded. 

Very respectfully, etc., 
GIDEON WELLEs, 
Secretary of the Navy, 

LieuTENANT Wu. B. CusHING, 

Commanding U. S. S. Monticelle, off Wilmington. 


Admiral Porter wrote: 


Cushing’s hazardous undertakings were sometimes criticized as useless, 
but there was more method in them than appeared on the surface, and im- 
portant information was sometimes obtained, to say nothing of the brilliant 
example of courage and enterprise which they afforded to others. 





Cushing did not always have plain sailing. The master of the 
British brig Hound, examined by him on July 1, 1864, filed com- 
plaint against the young commanding officer and the Navy Depart- 
ment administered a stern rebuke, yet, reading between the lines 
one can see that Cushing was a boy after Gideon Welles’ own 
heart. 


Report oF Lieutenant Cusuine, U. S. Navy, RecArDING THE BOARDING OF 
THE BritisH Bric “ Hounp,” Jury 1, 1864. 
Navy DeparTMENT, WASHINGTON, D. C., September 2, 1864 

Sm: The communication of the Department in reference to the British 
brig Hound, with the enclosures,* has been received, and in reply I would 
state that at the time the Monticello was on her station off Wilmington, 
N. C., a small brig was reported in sight, and as usual directions were given 
to board her and overhaul her papers. I did not go on deck, but my ex 
ecutive officer, Acting Ensign Charles A. Pettit, carried the ship within 
hail and demanded name, destination, cargo, etc. By this time the steamer 
had forged ahead so as to be out of convenient hail, and two or three 
musket shots were fired well across the bow to bring her to. All the great 
guns were loaded with shell, and it was not deemed necessary to fire one 
There was nothing dangerous or improper about the musket firing, but 
merely a notification that we wished to board. The captain of the Hound, 
however, hailed my ship in the most insulting manner, using oaths to em 
phasize his language, and my boarding officer, Acting Ensign Joseph Had- 
field, reported on his return that the language and manner of the Englishman 
had been in the last degree improper both on deck in the presence of his 
men and below in the cabin. The brig was not too large for a blockade 
runner and was in my cruising limits; and I thought proper to overhaul 





* Not necessary to publish—complaint of Lord Lyons, British Minister, 
to State Department. 
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her again and examine the papers myself, and in order to do so at my 
leisure I sent a boat to bring the captain and his papers. I have directed 
my officers to bring captain and papers on board in all cases where a spirit 
of malice is to be perceived, as I deem it a trick by which a captain might 
cause the boarding officer to overlook any informalities in the ship’s papers. 

The captain of the brig came aboard, and I took his papers, telling him 
I would look them over at my leisure, and he could remain or go aboard 
his ship, as he pleased. He informed me that he would remain, with my 
permission. 1 enquired what his conduct had been, and he answered by 
lame excuses and final retraction. I told him that he should see the pro- 
priety of apologizing to the boarding officer, and he expressed his willing- 
ness to do so. I then examined his papers, and finding them correct, told 
the captain to proceed. 

It would have made no difference in my action had the ship been Ameri- 
can, or of other nationality, for a national ship must be treated with 
respect. 

Ihave the honor, sir, to be, very respectfully, your obedient servant, 

W. B. CusHIne, 
Lieutenant, Commanding U. S. S. Monticello. 
How. Gipgon WELLEs, 
) Secretary of the Navy. 
Lerrer FROM THE SECRETARY OF THE Navy To LizuTENANT CusHInae, U. S. 
Navy, Disapprovinc His Course IN THE CHASE OF THE BRITISH 
Bric “ Hounp.” 
Navy DeparTMENT, September 10, 1864. 

Sm: I have received your report of the 2d instant in explanation of your 
proceedings on the ist of July last at sea, in the case of the British brig 
Hound, against which complaints have been justly made. ; 

Your own statement and that of the master of the brig concur in the 
following particulars : 

That, in the exercise of the belligerent right of search, you fired musket 
shots across the bow of the Hound to bring her to; that she was boarded 
and her papers examined and found correct by the boarding officer, and the 
vessel ascertained to be on a legitimate voyage; that the vessel was per- 
mitted to proceed on her course, was subsequently overhauled again and 
boarded, but the captain, with his papers, was brought on board the Monti- 
cello, unlawfully and unnecessarily detained, and then permitted to resume 
his voyage. 

The Department fails to find in your explanation any excuse for your 
disregard of international law and courtesy, but regrets to perceive in your 
conduct a disregard of both, and a flagrant violation of its, oft-repeated in- 
structions. 

The customary notice of your desire to speak the Hound by showing 
your colors and firing a blank cartridge was not, in the first instance, 
Observed. The use of musketry was a departure from the recognized 
Practice. After the right of search had been exercised, no ground for 
detention or seizure discovered, and the vessel allowed to proceed, she was 
again brought to and unwarrantable and unjustifiable measures: adopted. 
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What was your object in again overhauling the brig? Yow state that 
your boarding officer reported on his return from the first examination that 
the language and manner of the master of the brig had been in the last 
degree improper, both on deck in the presence of his men and below in the 
cabin, and that you thought proper to overhaul her again and examine the 
papers yourself, and in order to do so at your leisure, you brought the 
captain and his papers on board the Monticello, which is your custom where © 
a spirit of malice is perceived, which is a trick that might cause a boarding } | 
officer to overlook any informalities in the ship’ papers. i 

If on hearing the report of the boarding officer there had been any- 
thing in it to induce you to believe that the vessel was not all right, it 
would not have been improper in you to overhaul the vessel for the purpose 
of making a personal examination of the papers or the vessel itself. But 
there was impropriety in taking the master out of his ship, carrying him 
on board your own, and there detaining him some hours, with a view to 
examining the papers at your leisure. Something more than the verifica- 
tion of the vessel’s papers is apparent in your procedure; a disposition was 
exhibited, if the object was not actually accomplished, to punish the 
master of the brig for an offense against courtesy, and a manifestation of 
authority, assumed rather than rightful, over him and the vessel in his 
charge. In adopting this course of correcting a discourtesy on the part of 
the master of the brig, you inflicted injury on the owners of the vessel in 
unnecessarily detaining her, and abused the belligerent right of search. 

Were this the first time the Department has had to remind you of the 
necessity of rigidly observing the customary rules on the high seas, it 
might have been induced to express in milder terms its disapprobation of 
your proceedings in the case of the Hound. I enclose herewith a copy 
of the circular instructions of the Department to our cruisers, issued I 
August 18, 1862, and trust that you will give them attention, considering 
well their injunction to “ exercise great forbearance with great firmness, 
and manifest to the world that it is the intention of our Government, while 
asserting and maintaining our own rights, to respect and scrupulously ( 
regard the rights of others.” 

The Department is not upholding the master of -the brig in his dis 
courteous and offensive manner to the boarding officer of the Monticello, 
but cannot allow his conduct to shield you against an earnest expression 
of its disapprobation. 

In conclusion, I must enjoin upon you to be more cautious in future. 
Such proceedings repeated cannot fail to bring upon you the serious dis | 
pleasure of your Government and result to your regret and injury. While 
the Department is always ready to accord to officers of the service, as it j 
has’ in several instances in your own case, due credit for valor and eff 
ciency in the discharge of duty, it is not the less so to disapprove and punish 
when disapprobation and punishment are deserved. 

Very respectfully, etc., 5 
Gimpeon WELLES, 
Secretary of the Navy. 
Ligutenant Wa. B. Cusnine, U. S. Navy, New York. 
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(Confidential. ) 


Fiacsure NortH ATLANTIC BLockapinGc SguapRoN, Hampton Roaps, 


Virginia, July 9, 1864. 

Sir: Lieutenant Cushing arrived here on the 5th instant, bringing his 
report of his reconnoissance near Wilmington. I suggested his making an 
attempt to destroy the rebel ram Albemarle at Plymouth. He at first pro- 
posed an attack on the ram with our gunboats at Plymouth, or a boat ex- 
pedition, led by himself, with 80 men. 

I concur in Captain Smith’s opinion that it would be inexpedient to fight 
the ram with our long double-enders in that narrow river. I proposed to 
Lieutenant Cushing a torpedo attack, either by means of the india-rubber 
boat heretofore applied for, which could be transported across the swamp 
opposite Plymouth, or a light-draft, rifle-proof, swift steam barge, fitted 
with a torpedo. 

In the meantime delay ensued from the Monticello getting ashore in 
the Elizabeth River. The enclosed letter from Lieutenant Cushing con- 
tains his mature views on the subject. The Monticello will return to 
the blockade as soon as Lieutenant Kempff arrives, who is hourly ex- 
pected, and Lieutenant Cushing, who desires to superintend the fitting of the 
bots he may have, is instructed to report to the Department and deliver this 
communication. I have enjoined secrecy and discretion upon him. He is 
titirely willing to make an attempt to destroy the ram, and I have great 
tonfidence in his gallantry. 

I have the honor to be, sir, very respectfully, yours, 
S. P. Lez, 
Actg. Rear-Admiral, Comdg. North Atlantic Blockading Squadron. 
Hon. Gipgeon WELLES, 
Secretary of the Navy, Washington, D. C. 


(Subenclosure. ) 
(Confidential. ) 
U. S. S. “ MonticetLo,” Hampton Roaps, Virginia, July 9, 1864. 


Sm: Deeming the capture or destruction of the rebel ram Albemarle 
feasible, I beg leave to state that I am acquainted with the waters held by 
her, and am willing to undertake the task. 

If furnished with three low-pressure tugs, one or more fitted with tor- 
pedoes, and all armed with light howitzers, it might be effected, or, if 
tubber boats were on hand to transport across the swamp to a point im- 
mediately abreast of Plymouth. If detailed for this work, I would like to 
superintend the outfit of the boats, and would be glad to see Lieutenant 
Kempff, of the Connecticut, in charge of the Monticello during my absence. 

I am, sir, very respectfully, your obedient servant, 
W. B. Cusine, 
Lieutenant, Commanding. 
Actinc Rear-Apmirat S. P. Lee, 
Comdg. North Atlantic Blockading Squadron, Hampton Roads. 
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Cushing’s plan to fit out torpedo boats to destroy the Albemarle 
was heartily approved by the Navy Department, and the work of 
preparation was done at the New York Navy Yard. Assistant 
Engineer George W. Melville, later a rear-admiral, gave Cushing 
great assistance, doing much of the blacksmith work with his own 
hands and with his usual energy and skill. Commander Charles 
Stewart Boggs also aided Cushing in this preparation of his tor- 
pedo boats. 


Navy DepartMeENT, July 28, 1864 
Smr: Proceed to New York and report to Rear-Admiral Gregory, who 
will assist you in the purchase of a suitable tug and india-rubber boat. 
Very respectfully, 
Gipeon WELLEs, 
Secretary of the Navy. 
Lieutenant W. B. Cusurnc, U. S. Navy. 
Commanding U. S. S. Monticello, Present. 
(Telegram. ) 
Navy DepartTMENT, August 7, 1864 
Fit out as early as practicable two of the picket boats for Lieutenant 
W. B. Cushing. 
Gmeon WELLES, 
Secretary of the Navy. 
Rear-ApMiraAt F. H. Grecory, U. S. Navy, New York. 





U. S. Horet, New Yorx, September 9, 1864 
Sir: Can I send the picket boats through the canal to Chesapeake Bay im 
charge of their officers, and go myself by the usual route and meet them 
there? The torpedo is all that detains them now, and that will soon & 
completed. 
Very respectfully, 
W. B. CusHne, 
Lieutenant, U. S. Navy. 
Hon. G. V. Fox, 
Assistant Secretary of the Navy, Washington, D. C. 





ExpepitioN FoR THE Destruction or THE C. S. Ram “ ALBEMARLE,” AT 
Piymouts, N. C., Octoper 27-28, 1864, UNDER THE COMMAND 
or LizuTeENANT CusuHine, U. S. Navy, 

The two picket-boats, each about thirty feet in length, with tor- 
pedoes and spars made the trip from New York by inland route. 
Picket Boat No. 1 and Cushing arrived safely at Hampton Roads, 
October, 10, 1864, after a trying and dangerous trip. Picket 
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ORIGINAL PLANS OF CUSHING’S TORPEDO LAUNCH, BOOM AND TORPEDO. 
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Boat No. 2, under a volunteer officer was captured by Confed- 
erates in Wicomico Bay, October 8. Rear-Admiral Porter who 
assumed command of the North Atlantic Blockading Squadron, 
October 12, 1864, sent Cushing, weak and worn with exposure and 
loss of sleep on a three day’s fruitless search for the missing 
Picket Boat No. 2. Finally Porter sent Cushing on his way 
through the Dismal Swamp to the sounds of North Carolina, 
where he arrived and reported to the senior officer, Commander 
W.H. Macomb. Porter’s instructions to Macomb read in part: 


I have directed Lieutenant Cushing to go down in a steam launch and if 
possible destroy this ram with torpedoes. I have no great confidence in his 
success, but you will afford him all the assistance in your power, and keep 
boats ready to pick him. up in case of failure. 


After two days of preparation Cushing attempted to move up” 
the Roanoke River to Plymouth on the night of October 26, but” 
got aground and returned to the Otsego in the sound, and ar- 
ranged to attack the ram on the night of the 27th. 

The ram Albemarle had engaged the wooden gun-boats on 
April, 19, 1864, and driven the Union vessels from Roanoke 
River, sunk the Southfield and made certain the capture of Ply- 
mouth, which surrendered April 20. On May 5, 1864, she had 
engaged the squadron in the western part of Albemarle Sound, 
badly damaged the Sassacus, and withdrawn to Plymouth, She 
lay in October, 1864, below the custom house wharf in Plymouth, 
stern upstream, moored to the bank and wharf, with a boom of 
cypress logs around her to prevent her injury by torpedoes, for the 
Confederates were well informed of Cushing’s intentions. Ply- 
mouth is on the right bank of the river eight miles from its mouth. 
The river in autumn stages is low and slow, 150 to 200 yards wide, 
lined on both banks with swamp land timber. One mile below 
Plymouth lay the wreck of the Southfield, commanded by a battery — 
abreast her. On the wreck were four Confederate pickets. : 

The night of October 27, 1864, was dark and rainy in the 
sounds, with light airs and breezes, temperature of air about 66°, 
water 55°. At 11.28 p. m., Cushing in his launch with fifteen 
souls aboard left the Shamrock, towing that ship’s second cutter 
with Acting Gunner William Peterkin, Acting Master’s Mate 
Wilson D. Burlingame, and ten men. Cushing steamed up the 
river past the Southfield and battery abreast without being seem, 
cast off the cutter with orders to capture the pickets on the South- 
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field, and proceeded to attack the ram. When seen and hailed by 
the sentries, Cushing was not disturbed but maneuvered for a fair 
position under the enemy’s continuous fire, discharged his ra 
pounder howitzer at the enemy, sang out “ Leave the ram! we are 
going to blow you up,” rushed at the boom, passed over it, coolly 
detached his torpedo and exploded it under the port quarter of the 
ram, sinking her at her moorings. Cushing ordered his men to 
save themselves, removed his shoes and coat, and sprang into the 
river, swam to a point below the town, lay in a swamp a part of the 
next day, found a skiff i in a creek, reached the sound and rowed 
toward the Valley City>. eae log for October 28 reports his ar” 


rival as follows: <i 


At 10.15 p. m. heard some one halide for a boat. Went to quarters, and 
slipped the cable, sent an armed boat y in charge of Acting Eason 
Milton Webster, which brought on board Lieutenant William B. Cushin 


The log of the Shamrock records that fer second cutter returned 
at 6.45 a. m., with four prisoners from the Southfield, reporting 
that the launch had attacked the ram, and the ram had kept upa 
heavy fire of musketry and artillery for aboug ten minutes, that the 
Valley City blew her whistle at 11.00 p. m., and at 11.30 p. m. came 
alongside with Cushing, who reported the ram blown up and 
launch sunk. All hands “cheered ship,” the Shamrock fired a 
1X-inch gun and signaled the fleet. 

The crew in the launch, seven officers and ejght men, were 
mainly volunteers. Cushing and a fireman, Houghton, escaped. 
Acting Master’s Mate Woodman and Fireman \Higgins were 
drowned. Five officers and six men were taken prisoners.” 

The immediate result of Cushing’s exploit was the fall of Ply- 
mouth, but the total result can never be measured. It is immeas- 
urable. For intrepid courage it is unequaled. As an example and | 
inspiration it is immortal. 

The thanks of Congress to Cushing for blowing uf the Albe- 
marle gave him a promotion of one grade which adwanced him 
about fifty numbers in rank, and fifteen months in date. For the 
gallant deed of sinking the Merrimac in Santiago Channel, Liew 


*The accounts of the marvelous heroism of Cushing in “ Battles and 
Leaders;” “Blockade and Cruisers,” by Soley; Harper’s Magazine for 


July, 1874; Naval War Records, Vol. 16 et al.; “Three Wisconsin Cush- — i 


ings,” by Theron Wilber Haight; and “Commander William Barker Cush 
ing,” by E. M. H. Edwards, are spirited, thrilling and felicitous. 
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tenant Hobson was promoted four grades, and about thirteen years 
in date. For burning the Philadelphia in Tripoli Harbor, Decatur 
was promoted two grades and about ten years in date. 

Cushing’s little launch was recaptured by Commander Macomb, 
repaired and used as an instruction boat for cadéts at the U. S. 
Naval Academy for many years. 

The Albemarle was raised and taken to Norfolk where the 
metal was stripped from her and her hull sold. She was built by 


Gilbert Elliott, a youth one year younger than Cushing. Her 


keel was laid in a cornfield at Edward’s Ferry on Roanoke River, 
and she was completed just in time to give battle to the Union 
gun-boats, April 19, 1864. She was a twin screw ironclad ram, 
158 feet iong, 35 feet wide, 4-inch armor, 9 feet draft, and carried 
at each end a 6.4-inch Brooke rifle which fired from three hinged 
ports. The bow gun could fire ahead or on either side. The stern 
gun could fire astern or on either side. Owing to the bar at the 
Mouth of Roanoke River she could not pass into Albemarle Sound 
except at time of high water in the river which occurred during 
thespring months. 


(Telegram. ) 
Fortress Monroe, VA., November 1, 1864. (Received 1.25 p. m.) 

I sent Lieutenant Cushing on the 17th of October, with picket launch 
No. 1, to blow up the ram Albemarle. He returned to-day and reports to 
me he blew up the Albemarle on the morning of the 28th. The destruction 
was complete. Picket launch No. 1 was destroyed by the enemy’s shot 


_ and sunk; one man escaped with Lieutenant Cushing; the others captured. 


I promised Cushing promotion to another grade if he succeeded. Hope the 
Department will honor the promise if the report is corroborated. Com- 
mander Macomb writes me: “From circumstances which have since oc- 
curred, I am able to inform you that the ram is sunk.” 
Davip D. Porter, 
Rear-Admiral. 
Hon. Gipzon WELLES, 





Report or Lieutenant Cusine, U. S. Navy, ComMANpiInG EXPEDITION. 
ALBEMARLE SouNnD, NortH CaroLina, October 30, 1864. 

Sim:I have the honor to report that the rebel ironclad Albemarle is at 
the bottom of the Roanoke River. On the night of the 27th, having pre- 
pared my steam launch, I proceeded up toward Plymouth with 13 officers 
and mep, partly volunteers from the squadron. 

The distance from the mouth of the river to the ram was about 8 miles, 
the Steam averaging in width some 200 yards, and lined with the enemy’s 
pickets. A mile below the town was the wreck of the Southfield, sur- 
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rounded by some schooners, and it was understood that a gun was mounted 
there to command the bend. I, therefore, took one of the Shamrock’s 
cutters in tow, with orders to cast off and board at that point if we were 
hailed. Our boat succeeded in passing the pickets, and even the Southfield, 
within 20 yards, without discovery, and we were not hailed until by the 
lookouts on the ram. The cutter was then cast off and ordered below, 
while we made for our enemy under a full head of steam. 

The rebels sprung their rattle, rang the bell, and commenced firing, at 
the same time repeating their hail and seeming much confused. 

The light of a fire ashore showed me the ironclad made fast to the 
wharf, with a pen of logs around about 30 feet from her side. 

Passing her closely, we made a complete circle so as to strike her fairly, 
and went into her bows on. By this time the enemy’s fire was very severe, 
but a dose of canister at short range served to moderate their zeal and 
disturb their aim. Paymaster Swan, of the Otsego, was wounded near me, 


but how many more I know not. Three bullets struck my clothing, and the ; 
air seemed full of them. é 


In a moment we had struck the logs, just abreast of the quarter port, 


breasting them in some feet, and our bows resting on them. The torpedo 
boom was then lowered and by a vigorous pull I succeeded in diving the 
torpedo under the overhang and exploding it at the same time that the 
Albemarle’s gun was fired. A shot seemed to go crashing through my 
boat, and a dense mass of water rushed in from the torpedo, filling the 
launch and completely disabling her. 

The enemy then continued his fire at 15 feet range, and demanded our 
surrender, which I twice refused, ordering the men to save themselves, 
and removing my own coat and shoes. Springing into the river, I swam, 
with others, into the middle of the stream, the rebels failing to hit us. 

The most of our party were captured, some were drowned, and only 
one escaped besides myself, and he in another direction. Acting Master's 
Mate Woodman, of the Commodore Hull, I met in the water half a mile 
below the town, and assisted him as best I could, but failed to get him 
ashore. 

Completely exhausted, I managed to reach the shore, but was too weak 
to crawl out of the water until just at daylight, when I managed to creep 
into the swamp, close to the fort. While hiding a few feet from the path, 
two of the Albemarle’s officers passed, and I judged from their conversation 
that the ship was destroyed. 

Some hours’ traveling in the swamp served to bring me out well below 
the town, when I sent a negro in to gain information and found that the 
ram was truly sunk. 

Proceeding through another swamp, I came to a creek and captured a 
skiff, belonging to a picket of the enemy, and with this, by 11 o’clock the 
next night, had made my way out to the Valley City. 

Acting Master’s Mate William L. Howorth, of the Monticello, showed, 
as usual, conspicuous bravery. He is the same officer who has been with 
me twice in Wilmington harbor. I trust he may be promoted, when ex 
changed, as well as Acting Third Assistant Engineer Stotesbury, who, 
being for the first time under fire, handled his engine promptly and with 
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coolness. All the officers and men behaved in the most gallant manner. 
] will furnish their names to the Department as soon as they can be 


The cutter of the Shamrock boarded the Southfield, but found no gun. 
Four prisoners were taken there. 

The ram is now completely submerged, and the enemy have sunk three 
schooners in the river to obstruct the passage of our ships. 

I desire to call the attention of the admiral and Department to the 
spirit manifested by the sailors on the ships in these sounds. But few 
men were wanted, but all hands were eager to go into the action, many 
offering their chosen shipmates a month’s pay to resign in their favor. 

I am, sir, very respectfully, your obedient servant, 
W. B. CusHrne, 
Lieutenant, U. S. Navy. 





Rear-Apmirart D. D. Porter, 
Commanding North Atlantic Squadron. 


The name of the man who escaped is William Hoftman, seaman, on 
the Chicopee. He did his duty well, and deserves a medal or honor. 
& Respectfully, 
W. B. CusHINe, 
U. S. Navy. 





Report oF ActinG Ensicn Gay, U. S. Navy. 
PortsmMoutTH, N. H., March 7, 1865. 
Sm: In obedience to your order I have returned to my home, and 
submit the following report of my capture: On the 26th of October, 1864, 
Lieutenant Cushing came alongside of the U. S. S. Otsego, then on picket 
duty near the mouth of the Roanoke River, with picket boat No. 1, to pro- 


ceed up to Plymouth to endeavor to destroy the rebel ram Albemarle. 


Wishing to act a part in the expedition, I immediately offered my services, 
which were accepted. Having made all necessary preparations we left 
the U. S. S. Otsego at 11 p. m., having the U. S. S. Shamrock’s cutter in 
tow, with 2 officers and 10 men. We then proceeded up the river. Having 
passed the pickets on the Southfield and Fort Race without being dis- 
covered, we came within hailing distance of the ram. The cutter was 
then cast off and ordered to proceed back and capture the pickets onthe 
Southfield. Seeing a light ahead, which we took to be on board the 
Albemarle, we approached carefully under full speed, but on coming par- 
allel with the light [it] showed us the ram astern of us. On turning around 
we were hailed from the ram. We made no answer. We were hailed 
again, making no answer, but still getting in a fair position. 

The next call was not so pleasant, for we were discovered, and the 
Stape and canister began to play on our small craft in rapid succession, 
which was returned by our 12-pounder. At the same time Lieutenant 
Cushing sang out with several others, “ Leave the ram, or I'll blow you to 
pieces!” Having backed our hoat sufficiently to get headway enough on 
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her to jump the log pen which encircled the ram, we succeeded in jumping 
the logs and lowering the torpedo boom, and by a vigorous pull Lieutenant 
Cushing succeeded in exploding the torpedo under the port bow of the ram, 
Everything now was in the greatest of excitement on account cf the heayy 
musketry we were receiving from the ram. Having backed our boat of 
from the Albemarle, we came in contact with the logs which were en- 
circled around her. Finding it impossible to extricate our boat, and being Br 
twice ordered to surrender, Lieutenant Cushing gave the order not to sur- 
render, at the same time sang out, “ Men, save yourselves,” and immediately 
sprang overboard, several others following the example. I had not pro- 
ceeded far from the boat when I fell in with Acting Ensign William L, 
Howorth on a log, unable to proceed farther without assistance. Having 
a life preserver with me, I gave it to him and returned to the boat to pro 
cure another, not knowing how far I might have to swim, and at the same 
time I destroyed two boxes of ammunition and several carbines. I had 
not gone far the second time when I found myself chilled, and after a 
severe struggle I regained the circle of logs, where I found several of the” > 
crew, with a boat from the ram in charge of Lieutenant Roberts. We were! 
all taken on shore and marched to the prison, where we remained until 
our gunboats made their approach up the river. We were then marched to 
Tarboro, N. C., a distance of 60 miles, [at] which place we arrived on the 
2d of November, being very tired and feet badly swollen. On the 3d we 
were sent to Salisbury, where we arrived on the 5th. After marching about 
2 miles we arrived at the stockade, where we were enclosed with some 10; 
000 prisoners. Here we suffered immensely for the want of shelter from 
the inclemency of the weather and also for provisions, as our fare was 
very poor, being one-half pint of meal per day, which was very inconvenient 
on account of having no cooking utensils. On the 13th we were sent to 
Danville, where [we] arrived on the 14th. Here we were placed in a brick 
building with about 500 army officers. This place we found to be more ; 
comfortable, as we were sheltered from the weather, but still not having 
a blanket or cover of any kind, which made it very severe for us. Our 
ration here was a piece of corn bread, 4 inches long, 2 wide, and 114 thick; 
this consisted of our day’s ration. On the rith of December we were 
sent to Richmond, Va., and confined in Libby Prison. There we found 
the treatment much the same as at Danville. On the 21st of February, 
1865, we were paroled, and arrived at Cox’s Landing the same afternoon 
and repaired on board of the flag-of-truce steamer New York, whete we 
received a bountiful supply [of] edibles. Hoping this will meet with your 
approbation, 








en 
a 


I remain, your obedient servant, 
Tuomas S. GAY, 
Acting Ensign, U. S. Navy 
Hon. Grpeon WELLES, 
Secretary of the Navy, Washington, D. C. 
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Copy oF Letrer Founp 1n THE Post-oFFICE AT PLyMmouts, N. C., 
NOVEMBER I, 1864. 
U. S. S. “ Atpemarte,” Prymouts, N. C., October 29, 1864. 

Esteemep Frienp: I received your kind epistle of the 2oth instant, finding 
me lingering under a severe attack of the fever. I am now up and about 
again, nearly as well as ever. They are sending out expeditions every now 
and then. We captured a Yankee yawl boat. It is supposed we killed 
neatly all of her crew, consisting of about eight men. But the most awful 
thing of all (perhaps you will hear of it before this reaches you) is that a 
Yankee torpedo boat steamed up the river Thursday night, and about 3 
o'clock Friday morning ran into the Albemarle. The torpedo bursting, 
blew a great hole in her some 6 feet long, sinking her almost instantly. 
She is now lying at the bottom of the Roanoke River. The crew lost 
everything they had, bed clothing and everything. Some lost their hats and 
shoes, and some even came out in their shirts and drawers, barefooted. We 
are in an awful condition. I believe they are going to hold the place to the 
bitter end. Captain Warley says he intends to fight as long as there is a 
man left (this is all gas). I never did witness such an uproar before in my 
Iie. Troops were hurrying to and fro, expecting every moment to meet 
Mbattle dread. But, fortunately, there has been no attack, though there is 
@ telling how soon we may see a man-of-war steaming up the river, 
beehing forth fury in her mad career, carrying in her front the token of 
devastation and ruin. We are going to take command of one of the 
forts on the river. 

* o* o x x ok * * * + * 
Direct your letter to Plymouth, N. C., care of Captain Warley. 
I remain, as ever, your sincere friend, 


E. K. L. 





GENERAL OrpeR oF REAR-ADMIRAL Porter, U. S. Navy, ANNOUNCING THE 
DESTRUCTION OF THE RAM. 
GENERAL ORDERS, 
No. 34. 
North Atitantic Sguapron, FLacsHip “ Matvern,” November 5, 1864. 

Nothing stimulates the energy and zeal of officers and men more than 
a proper appreciation of their services. It is always my desire to give full 
credit to all officers and men under my command who may distinguish 
themselves and reflect credit upon the naval service. It is right that the 
creditable work of an officer should be made known to those serving in the 
same squadron. 

It affords me pleasure to inform the officers and men of the squadron 
under my command that the rebel ram Albemarle, which has for so long 
a time kept a large force of vessels employed to watch her, has been 
destroyed by Lieutenant William B. Cushing, who, in this hazardous 
enterprise, has displayed a heroic enterprise seldom equaled and never 
excelled. In the face of a watchful enemy, and under a heavy fire of 
musketry and great guns, he went right into the ram Albemarle and blew 


her up, his own boat being destroyed by one of the enemy’s shot. To say 
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nothing of the moral effect of this gallant affair, the loss of this vessel 
to the rebels cannot be estimated. It leaves open to us all the Albemarle 
Sound and tributaries, and gives us a number of vessels for employment 
elsewhere (hitherto kept to watch the ram), which has been a great source 
of annoyance to the vessels in the sound. The gallant exploits of Lieuten- 
ant Cushing previous to this affair will form a bright page in the history 
of the war, but they have all been eclipsed by the destruction of the Albe- 
marle. The spirit evinced by this officer is what I wish to see pervading 
this squadron. He has shown an absolute disregard of death or danger, 
and will no doubt be suitably rewarded by the Government, which reward he 
well deserves. Opportunities will be offered to all those who have the 
energy and skill to undertake like enterprises ; and 20 volunteers are wanted 
at this moment to perform a like service. The chances are death, capture, 
glory, and promotion. 
Davip D. Porter, 
Rear-Admiral, Commanding North Atlantic Squadron, 
To be read to the officers and crew assembled on the quarter-deck of 
each vessel in this squadron. 


Note.—In response to General Orders, No. 34, requesting twenty volun- 


teers for extra hazardous duty, 77 officers, 149 enlisted men, and the entire 
ship’s company of the U. S. S. Tuscarora volunteered their .services— 
CoMPILERS. 





LetreR OF COMMENDATION FROM THE SECRETARY OF THE NAvy TO 
LizuTENANT Cusuine, U. S. Navy. 
Navy DeparTMENT, November 9, 1864. 

Str: Your report of October 30 has been received, announcing the 
destruction of the rebel ironclad steamer Albemarle on the night of the 27th 
ultimo at Plymouth, N. C. 

When last summer the Department selected you for this important 
and perilous undertaking, and sent you to Rear-Admiral Gregory at 
New York to make the necessary preparations, it left the details with 
you to perfect. To you and your brave comrades, therefore, belongs the 
exclusive credit which attaches to this daring achievement. The de- 
struction of so formidable a vessel, which had resisted the continued at- 
tack of a number of our steamers, is an important event, touching our 
future naval and military operations. The judgment, as well as the daring 
courage displayed, would do honor to any officer, and redounds to the 
credit of one 21 years of age. 

On four previous occasions the Department has had the gratification 
of expressing its approbation of your conduct in the face of the enemy, 
and in each instance there was manifested by you the same heroic daring 
and innate love of perilous adventure—a mind determined to succeed 
and not to be deterred by any apprehensions of defeat. 

The Department has presented your name to the President for a vote 
of thanks, that you may be promoted one grade, and your comrades also 
shall receive recognition. 
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It gives me pleasure to recall the assurance you gave me at the com- 
mencement of your active professional career that you would prove your- 
self worthy of the confidence reposed in you and of the service to which 
you were appointed. I trust you may be preserved through further trials, 
and it is for yourself to determine whether, after entering upon so auspi- 
cious a career, you shall by careful study and self-discipline be prepared 
for a wider sphere of usefulness on the call of your country 

Very respectfully, 
Gipeon WELLES, 
Secretary of the Navy. 
Lieutenant W. B. Cusurine, U. S. Navy, Washington, D. C. 


LeTreR OF THE PRESIDENT OF THE UnitTep STaTeEs To CONGRESS, RECOMMEND- 
ING A Vote oF THANKs TO LiEUTENANT CusHine, U. S. Navy. 

To THE SENATE AND House oF REPRESENTATIVES: In conformity to the 
law of the 16th July, 1862, I most cordially recommend that Lieutenant 
William B. Cushing, U. S. Navy, receive a vote of thanks from Congress 
for his important, gallant, and perilous achievement in destroying the rebel 
ionclad steamer Albemarle on the night of the 27th October, 1864, at 
Piymouth, N. C. The destruction of so formidable a vessel, which had 
tesisted the continued attacks of a number of our vessels on former oc- 
fsions, is an important event touching our future naval and military 
Operations, and would reflect honor on any officer, and redounds to the 
credit of this young officer and the few brave comrades who assisted in this 
successful and daring undertaking. 

This recommendation is specially made in order to comply with the re- 
quirements of the ninth section of the aforesaid act, which is in the follow- 
ing words, viz: 


“That any line officer of the Navy or Marine Corps may be advanced 
one grade, if, upon recommendation of the President by name, he received 
the thanks of Congress for highly distinguished conduct in conflict with 
the enemy, or for extraordinary heroism in the line of his profession.” 

ABRAHAM LINCOLN. 
Wasuincton City, December 15, 1864. 


Resotution TENDERING THE THANKS oF ConcreEss To LirEUTENANT CUSHING 
AND TO THE OFFICERS AND MEN wHo AssSISTED HIM IN THE 
DEsTRUCTION OF THE C. S. RAM “ ALBEMARLE.” 


That the thanks: of Congress are due, and are hereby tendered, to 
Lieutenant Wiiliam B. Cushing, of the United States Navy, and to the 
officers and men under his command, for the skill and gallantry displayed 
by them in the destruction of the rebel ironclad steamer Albemarle at Ply- 
mouth, North Carolina, on the night of the twenty-seventh of October, 
eighteen hundred and sixty-four. 

Approved December 20, 1864. 
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After the destruction of the A/bemarle, Cushing was placed ig 
command of Rear-Admiral Porter’s flag steamer Malvern, and led 
the squadron to its attacks on Fort Fisher. There Cushing's 
active services were so urgently needed that he was again placed in 
command of his staunch vessel the Monticello and rendered excel- 
lent service. The following contemporaneous newspaper account 
is descriptive of the work done by Cushing in sounding for anchor- 
age of the Union vessels in the first attack on Fort Fisher. Cushing 
considered this his most hazardous experience and has stated that 
he was under fire for six hours. 





(Newspaper extract—Philadelphia Inquirer.) 


At one o'clock a small boat was launched from the Malvern, containing 
Lieutenant William B. Cushing, he who sunk the Albemarle, Master’s Mate ~ 
Horton, of the Malvern, and thirteen seamen. The little boat carried the! 
blue and white pennant of a commanding officer, to which Lieutenant Cush 
ing is entitled. The frail craft headed toward the fort, and the thirteenth _ 
stood in the bow, casting a lead, and announcing the soundings. Master’ 
Mate Horton sat in the stern noting the depths, and Lieutenant Cushing 
directed the course to be rowed and sounded. For ten minutes the rebels 
seemed paralyzed with this audacious piece of coast surveying, and then 
they trained their guns on the boat and fired, the first shot striking the water 
not more than fifty feet from the boat. 

Not the least disturbed was Cushing or his men; the sailors rowed 7 
steadily, the lead was thrown, the soundings noted, as if shot and shell were 7 
not dropping all around them, and at times splashing them with water which 
they cast high in the air. 

Steadily forward sped the little boat. Under the very muzzles of Fisher's 
guns were the soundings taken. When a biscuit might be tossed from the ~ 
boat to the beach, Lieutenant Cushing signalled his men to cease rowing, 
and he stood up in the stern of his frail craft and took a cool and deliberate 
survey of the fort. There he stood, a glittering target for the rebel gunners, 
for he wore every stripe of lace to which his rank entitles him. The rebel 
gunners deemed him incorrigible or respected his bravery; but what is 
more likely, they saw more Yankee audacity in the distance. 








Ret 


At the attack by assault on the fort on January 15, 1865, and 
after the repulse of the naval party, Cushing organized a field hos- 
pital and also relieved the army forces in the trenches, thereby 
releasing these forces and enabling them to join in the attack which 
resulted in the capture of that stronghold. The assault was led by 7% 
Cushing, Preston and Porter, and is described in Harper’s Maga- | 
zine in an article regarding the service of Lieutenant B. H. Porter 
as follows: r 








placed in 
, and led 
‘ushing’s 
placed in 
ed excel- 


" account 
r anchor- 
Cushing 
ated that 


containing 


ter’s Mate 
arried the 


ant Cus 


thirteenth 


Master's 
t Cushing 
the rebels 
and then 
the water 


rs rowed — 
shell were 
iter which — 


\f Fisher’s 
from the 
e rowing, 
deliberate 
1 gunners, 
The rebel 
t what is 


865, and 
ield hos- 

thereby 
ck which 
as led by 
s Maga- 
[. Porter 


sii py itn 


Py 





WILLIAM BARKER CUSHING. 491 


(Extract from Harper’s Magazine.) 

Accompanied by two of his best friends and two of the most heroic young 
men the war has developed—Lieutenants W. B. Cushing and S. W. Preston 
—he took his place at the head of the column. . . . The only survivor of 
the three young men, Lieutenant W. B. Cushing, the hero of the Albemarle 
capture, whose fame can never die, thus described the scene which ensued: 

“Ben looked grave and determined. We were under a terrific fire and the 
men commenced to get confused. Ben threw himself to the front, flag in 
hand, and the charge went on. At the palisade by the ditch that surrounds 
the fort, Ben fell shot through the breast. His last words were, ‘Carry 
me down the beach.’ Four of the Malvern’s and Monticello’s men raised 
him and tried to comply. Two were killed. He waved the others aside 
with a last motion and died.” 


After the fall of Fort Fisher he rendered extremely hazardous 
service in taking up torpedoes, repeating his daring examination 
of the Cape Fear River and its inner defensive works. His shrewd 

“and skillful work in luring in and capturing the blockade-running 
"steamers Stag and Charlotte is a story by itself, and his construct- 
i of a fierce looking “ mock monitor” caused the Confederates 
evacuate a strong earth-work and caused many a hearty laugh 
among the sailors of the fleet. 
The war was over. In four years Cushing had risen from the 


“position of “ bilged ” midshipman to the rank of lieutenant-com- 


mander, and to a fame that is unique in our navy. The casualty 
book of the Navy Department contains no mention that he was 
ever wounded, yet no other man ever encountered the dangers 
that he passed and survived them, preserved as if by a succession 
of miracles and sustained through all his trials by a firm faith in 
the eternal goodness and justice of God. 


(CONCLUDED IN SEPTEMBER, ) 
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PANAMA CANAL TOLLS. 
By Rear-ApMirRAL Cuartes H. Stockton, U. S. Navy. 





In regard to the status of canals in general, Prof. John Bassett 
Moore, in Vol. 3, p. 268, of his monumental Digest of International 
Law, published in 1909, says: 


While a natural thoroughfare, although wholly within the dominion of a 
government, may be passed by commercial ships, of right, yet the nation 
which constructs an artificial channel may annex such conditions to its use 
asit pleases. 


Oppenheim, in his latest edition (Vol. 1, p. 248), says upon 
this subject : 


That canals are parts of the territories of the respective territorial states 
isobvious from the fact that they are artificially constructed waterways. 


The latter author previously made a statement as follows (Vol. 
1, p. 231): 

The supreme authority which a state exercises over its territory makes it 
apparent that on one and the same territory can exist one full sovereign 
state only. Two or more full-sovereign states on one and the same territory 
ate an impossibility. The following five cases, of which the Law of Na- 
tions is cognizant are apparent, but not real, exceptions to this rule... . . 
(The fourth only is quoted.) 

(4) The fourth case is that of a piece of territory of which the use, 
occupation, and control is in perpetuity granted by the owner—state, to 
another state with the exclusion of the exercise of any sovereign rights 
over the territory concerned on the part of the grantor. In this way the 
Republic of Panama transferred in 1903, to the United States of America 
a ten-mile wide strip of territory for the purpose of constructing, adminis- 
trating, and defending the so-called Panama Canal. In this case the 
gtantor retains only in name the property of the territory, the transfer 
of the land concerned is really cession all but in name, and it is certain 
that only the grantee exercises sovereignty there. 


Of course such cessions and such sovereignty can be affected by 
previous treaties still in force concerning the use of the acquired 
territory for the purpose of a canal and its incident artificial navi- 
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gation between two given seas or bodies of water. In 1850 Great 
Britain and the United States, in the Clayton-Bulwer treaty of 
Washington, stipulated as between these nations the free naviga- 
tion and neutralization of a canal between the Pacific and the 
Atlantic oceans then proposed to be constructed by the way of the 
River San Juan de Nicaragua and the lakes of Nicaragua and @ 
Managua. In 1881 the building of a canal through the Isthmus of 7 
Panama was taken in hand under the auspices of a French com- 
pany, but in 1888 the works were stopped in consequence of the” 
financial collapse of the company. After this the United States — 
revived the project of a canal by the way of San Juan River and ~ 
the lakes of Nicaragua. In view of the possible completion of this 
canal, Great Britain and the United States signed, on February 
5, 1900, the Convention of Washington, which stipulated 
navigation on, and the neutralization of, the proposed canal as 
forth for the Suez Canal by the Convention of Constantinople 
of 1888. Ratification of this convention was wisely refused by” 
the Senate of the United States. In the following year, however, 
on November 18, 1901, another treaty known as the Hay-Paunce 
fote treaty, was signed and duly ratified by the Senate of the 
United States. This treaty, between Great Britain and the United 
States alone, applies to a canal between the Atlantic and Pacific 
oceans by whatever route may be expedient and supersedes the ~ 
Clayton-Bulwer treaty specifically in its first article, as that treaty ™ 
was practically otherwise a perpetual treaty. The second article © 
of the treaty reads as follows: 7 





It is agreed that the canal may be constructed under the auspices of the ~ 
government of the United States, either directly at its own cost, or by gift, © 
or loan of money to individuals or corporations, or through subscription 
to or purchase of stock or shares, and that, subject to the provisions of 7 
the present treaty, the said government shall have and enjoy all the rights 
incident to such construction, as well as the exclusive right of providing 
for the regulation and management of the canal. 


It will be necessary also to give as pertinent to the matter under 
discussion the preamble and first paragraph of the third article 7 
of the treaty which follows and which reads that: 


The United States adopts, as the basis of the neutralization of such ship 
canal, the following rules, substantially as embodied in the Convention of r 
Constantinople, signed October 29, 1888, for the free navigation of the 
Suez Canal, that is to say: ; 

1. The canal shall be free and open to the vessels of commerce and of é 
war of all nations observing these rules, on terms of entire equality, # 
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that there shall be no discrimination against any such nation, or its citizens 
or subjects, in respect of the conditions or charges of traffic or otherwise. 
Such conditions and charges of traffic shall be just and equitable. 
The reading of these articles, with the words italicized by the 
t writer, makes it evident that there shali not be any dis- 
crimination in favor of any country or person, even in favor of 
that country which constructs and owns the canal, but which of its 
own volition yields any claim for preference. There can be, 
however, as I propose farther on, discrimination as to certain kinds 
of navigation provided that within that kind of navigation there 
shall be no national or individual discrimination. There exists 
within the laws of the United States, as within the statutes of sev- 
eral other maritime countries, two kinds of classification of trade 
under which its vessels are placed, known as the coasting or coast- 
wise trade and foreign commerce or trade. With us as with several 
tther countries the trade known in French as “ cabotage ” and 


“With us as the coasting trade, is reserved to vessels flying the flag 


ithe nation whose coasts are concerned. Foreign trade is of 
@iirse opened to vessels of all flags and all nations. It is my 
belief that this discrimination of coastwise, as distinguished from 
foreign, trade should alone distinguish between. the tolls or charges 


“for traffic in the management of the Panama Canal. In order, 


however, to comply strictly with the terms of the Hay-Pauncefote 
treaty the charges under each classification should, though differing 
as to class, be the same to all vessels of all nations engaged in the 


» sameclass of commerce. To make this just and effective, it would 


follow that our navigation laws should be changed so that foreign 
vessels be allowed to enter into our coastwise trade between the 
Atlantic and Pacific coasts, by the way of the canal, and to carry 
the matter still farther in its impartiality, that merchants and ship 
owners of the United States be allowed to purchase foreign vessels 
and place them under the American flag under the same conditions 
and privileges as if they were vessels built in the shipyards of the 
United States. Following these rules there would be no danger as 
to the railways of the United States controlling the coastwise trade 
of the United States, via the Isthmus of Panama, as they do now, 
and there would be no danger of the withholding of capital for the 
construction and management of steamers for this coastwise trade 
as has been already threatened. The trade would be opened to 
the world and be beyond the control of any money, railway or 
shipping trust. 
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There is a natural division in the coasting trade of the United 
States, one portion only being necessarily changed in status, by 
the creation of a minimum toll, by the admission of foreign vessels 
and finally by a removal of a prohibition of purchase and transfer 
to the American flag of vessels built outside of the United States, 
This portion should be known as the coastwise trade of the United 
States via the Panama Canal. It would include such trade from 
the Atlantic and Gulf ports of the United States to the Pacific 
ports of the United States, not only those to continental ports, like 
those of California, Oregon, Washington and Alaska, but to the 
insular possessions of Hawaii and the Philippines as well as the — 
smaller insular ports like Guam and Tutuila. This coastal trade | 
very similar to what is known in French as the “ Grand Cabotage” 
is now restricted by law to American vessels. The other coastal 
trade known in French as the “ Petit Cabotage” could still 
reserved to vessels that are American built and be confined to 
stretches of one coast alone on each side; that is, from ports i 
at such points as Portland, Maine, and Galveston and New 
Orleans and New York on the Atlantic side, and ports on the 
Pacific side from San Diego to the ports of Puget Sound and Y 
Alaska as extremes. Upon the latter coastal trade, or petit cabo t 
tage, the present rules of coast trade would apply while the coast- 
wise trade via the Panama Canal would be made so free and open © 
that the world’s shipping could enter so as to break down any ; 
railway control or monopoly. . 

There is another feature to be observed in connection with the Mi 
coastwise trade of the United States via the Panama Canal. If it 
should have the present restrictions, the same restrictions that are 
now applied so far as shipping is concerned, it would be a trade © 
denied to other nations in time of peace and hence under the theory © 
and practice of some nations it would place the neutrals which 
might be disposed, or secured, to engage in it, in time of war, to 
capture, by a powerful naval belligerent, under what is known as 
the Rule of War of 1756, and hence this trade would cease to exist. 
Great Britain and Germany with more powerful navies than ouf © 
own could command the neighboring seas and hence bring this 
7 trade toa standstill. But as a trade open to other nations in time of 
peace, neutral shipping would be free from capture under that rule 
in war time and this most important of trades would go on freely 
at all times. 
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Thomas J. Lawrence (p. 668, Principles, etc., of International 
Law, 4th edition) says that: 

Great Britain backed by several important maritime powers still holds 
that if a belligerent throws open in time of war, to neutrals, a coasting 
or colonial trade which it confined to its own subjects in time of peace, 
its foe may treat all neutral merchantmen who take advantage of the per- 
mission as enemy vessels. Another group of powers, headed by the United 
States, holds strongly to the contrary opinion; and unless a settlement is 
soon reached, the question may become acute and dangerous in a great 
maritime war. 

Great Britain presented a memorandum in the London Naval 
Conference favoring the doctrine of the war of 1756 as to coionial 
and coasting trade but it met with opposition, especially from the 
United States, France and Holland, to the extent that the matter 
was left unsettled but alluded to in the 2d paragraph of Art. 57 of 
the Declaration of London, as follows: 

The case where a neutral vessel is engaged in a trade which is closed 
intime of peace, remains outside the scope of, and is in no wise affected 
by tis rule. 

Hence each maritime power is at liberty to act as it pleases in 
‘War time and there is nothing to prevent any power from cap- 
‘uring neutral as well as enemy merchantmen, engaged in the 
toastwise trade via the Panama Canal so long, as is now the case, 
that foreign merchantmen are denied the right to enter that trade 
in time of peace. 

It may and probably will be urged that it is necessary to retain 
this coastwise trade via Panama Canal to build up a merchant 
marine for the United States. In answer it can be stated that for 
over fifty years this trade has been in the hands of American 
built merchantmen without having had any material results in the 
creation of an American merchant marine. In fact our mercantile 
marine plying on and off our coast has been mainly a subsidiary to 
our great railway systems, with freight charges so arranged as not 
to affect its land freight charges when it comes in competition 
therewith, and really either to feed the lines alone or to give 
them advantages over competing railway systems. It is this part 
failway, part water transportation that gives such a controlling 
situation in trans-continental trade to the Southern Pacific Rail- 
way, from New York to New Orleans or Galveston by water and 
the remaining portion by land in a climate and with a mileage 


_ which tends to much profit. 
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With a minimum toll to all countries for the coastwise trade, : 
with a competition beyond the reach of railway or railway bankers, 
and with an opportunity of securing the benefit of cheap construc. 
tion outside of the United States and with the assurance of free 
transit in war time under neutral flags, this coastwise trade via 
the Panama Canal opens an opportunity for the development of # 
our Pacific coast by water route which is beyond the possibility © a 
of attainment in cheapness, in time and in safety in any other way, 
Above all there would be no discrimination in tolls against any ~ 
country or against any citizen or subject thereof. 
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THE BAGDAD RAILWAY AND WHY IT IS OF 
INTEREST TO THE UNITED STATES. 


By CAPTAIN ALBERT GLEAVES, U.S. Navy. 





The Bagdad Railway connecting Constantinople with the 
Persian Gulf when completed will stand a “ brilliant second” 
on the list of achievements of the last fifty years, and to quote the 
North German Gazette (March 22d), “ with proud joy we shall 
then be able to look upon a new monument of German work, 
Geman application and stubborn German enterprise.” It may 
sem at first glance that the United States has but little interest 
it the Bagdad Railway, aside from that interest which every 
educated man must have in an enterprise of such magnitude. As 
amatter of fact, however, this country has a very definite and 
distinct concern in Germany’s adventures in Asia Minor—the 
feason is not difficult to discover—a railroad from Constantinople 
to the Persian Gulf via Bagdad, under the control of one Power 
means not only monopoly of trade by that Power, but sooner or 
later’ colonization also. Now it is fairly certain that, as pointed 
out recently in the Spectator, at this moment Germany is not 
ready to undertake over-sea expansion ; until her fleet can be re- 
leased from her own coasts she cannot have distant colonies, for 
colonies must be protected, and in view of ‘the political situation 
in Europe, Germany has no ships to spare for that purpose. But 
while her colonization schemes must be held in abeyance for this 
reason, the tide of emigration is only checked temporarily. But 
when it flows again, it will be a matter of much interest to us 
whether it sets westward toward South America or eastward to 
Asia Minor. Its bearing on our navy strategy is apparent. 

The United States has two great principles to uphold, the policy 
of the Monroe Doctrine and the integrity of the Panama Canal. 


* For nearly one hundred years the Monroe Doctrine has been 


the barrier to which those nations most concerned have been loath 
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to accord official recognition, and threats against it have more 
than once brought the United States to the brink of war. Our 
position, however, has been so firm and consistent that it is prob 
able that the proposition is at least tacitly accepted. At any rate 
England is said to have formally recognized our great policy that 
the American Continent is for Americans. The only other Power 
from which there has been reason to feel great apprehension on 
this point is Germany, and this was due to the prevalent idea that 
her emigration to South America was of such an extent that she 
would attempt to establish territorial sovereignty over her cok 
onies that had sprung up there as an overflow for her greatly 
increasing population. 


As a matter of fact the population of Germany has inen 
from forty-one millions in 1870 to more than sixty millions i 
1905; the annual increase is 900,000. Mr. Ellis Barker in hia 
Modern Germany says that only 20,000 to 30,000 yearly emigrate, ~ 
and that immigration is actually three or four times larger than ~ 
emigration. It is evident from these figures that an outlet for 
such a teeming population will soon become imperative. 


There can be no doubt that for many years the Pan-Germans ~ 


looked.to South America as the logical field for their colonial 
ambitions, but these dreams of a South American territory could 
only be realized by a violation of the Monroe Doctrine, and 
Germany had no desire to quarrel with the United States. If we 
consider the number and extent of the German population in 
South America, I believe that it will be accepted that the question 
of German colonization is not now sufficient to cause anxiety to 


the United States. If this is true, the fact is one of great im- ~ 


portance when considered in connection with our naval policy. 
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Prince Von Biilow once said that Germans multiply like hares,” 
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It is worth mentioning that Brazil also has been sensitive om — 


the subject of German colonization in the Western Hemisphere, 
and it was thought by some writers that the two big Brazilian 
dreadnoughts were built as a warning that permanent occupation 
or control of Brazilian territory would not be tolerated. It is now 
nearly one hundred years since the first German colony was e* 
tablished in South America (at Rio do Sol in 1824), and although — 


Germany had invested in Brazil alone, in 1900, more than $150- J 


000,000, the absorption of her colonists to a greater or less extent 
by the natives has not been encouraging to German hopes. In 
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the total German population in South America was 653,500. 

In the States of Rio do Sol, Santa Catarina, and Parana (1899) 

go0,000 of these were German speaking, but according to Consular 
Reports not more than 200 were citizens of the German Empire. 

The greatest number of emigrants in any one year to South 

America was 2,500 in 1906. These figures are only approximate, 

as it is impossible to differentiate between Germans of long resi- 

dence in the Republics, Germans born within the Republics, and 

Germans naturalized there. There is no custom of naturalization 

such as obtains in the United States. All children born on the 

soil of Latin American countries of German parentage are con- 

sidered natives in the sense of the word that they are amenable to 

certain local laws, although they still remain German both by 

breeding and culture. Where then will Germany plant her col- 

gies? She might expand in New Guinea, on the West Coast of 

Wirica, in the Belgian Congo, China, or lastly in Asia Minor, 

tit there are strong reasons to believe that Asia Minor is the 

Sfous objective of her industrial and colonial ambitions. It is 

@ident from Germany’s relations with Turkey, and the course of 
‘onciliation she has pursued for the last thirty years with the 
‘Ottoman Empire, that she contemplates Asia Minor as the logical 
territory to receive her surplus population, and to develop her 

trade and commerce, and there can not be much doubt that one 
of the most eagerly hoped for results of the construction of the 
Bagdad Railroad is the colonization by Germans of Asia Minor 

and probably also the neutral zone of Persia. As we have seen the 
flow of emigration to South America has already been checked ; 
if it is diverted from the shores of South America towards the 
Middle East, it will probably never run back, and this menace to 

the Monroe Doctrine will disappear with the opening of the 
great German trunk line which is to connect Hamburg with the 

fertile fields of Syria and Mesopotamia. 

In regard to our trade relations with Germany, the Bagdad 
Railroad cannot fail to exert a great influence. For many years 
after the war with France, Germany found the United States a 
practically inexhaustible market for the sale of her manufactured 
products, but the McKinley Bill in 1890 and the Dingley Tariff 
practically crushed that trade, and encouraged home industries to 
such an extent that in the course of a few years Germany found 
the scales turned, and instead of selling her goods in the United 
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States, American products were successfully competing 
German stuff in the shops of Berlin. Now the Bagdad 
will open up a great market in Asia Minor for German goods, and | 
it cannot be doubted that American and other foreign goods will 
be subjected to a high Turkish tariff, just as by the last conven — 
tion it was proposed to tax all British importations four per cent, ” 
with the result that instead of English trade predominating agit © ‘ 
does now, it will practically all pass into the hands of the Germans, 
Our own trade with Asia Minor is considerable as shown by the 
following table: 


Year Total Exports 

Se Fora aks eit QIRTL OT TR ANGUS. UG). $25,669.00 

Btn ies bids Vis tiw hs 1h Ree. Th RiEI 5 es 226,655.00 

ET Sa es ee Sete Py ae ee 744,504.00 

Year Total Imports 

5S SE ee a, See, Eee b= $2,437,108.00 | 
ERR SP ae Pea ey ha earn ema iesiil 3,823,371.00 z 
TE oe nba an Sevan s bbb 66 099 reat 7,664,132.00 


Thus while on the one hand the Bagdad Railway will have a 
tendency to soothe our sensitiveness as far as the Germanization of 
South America is concerned, it contains great possibilities for 
friction in our trade relations. 

It is an interesting situation. 

Let us now consider for a moment how Persia will be affected 
by the Germanization of Asia Minor. 

On March 26, 1907, a Russian squadron composed of the 
battleships Cesarvitch and Slava and the cruiser Bogatyre arrived © i 
at Portsmouth, England, and was received with great enthusiasm © 
The same month the Dowager Empress of Russia made a visit 0 7 
the Royal Family in London. These visits indicated complete ~ 
harmony between the two governments. The English press em 5 
dorsed this attitude and was practically unanimous in assurances > 
of the sympathies of England with Russia. It was evident that 7 
something was going to happen, and the entente between London — 
and St. Petersburg was applauded on all sides. This exchange of 
felicitations proved to be a prelude to the Anglo-Russian com © 
vention which was signed on the 30th of August, 1907. By this § 
agreement Persia was divided into three zones. The northem 
zone was to be under Russian influence ; the southern zone which 
was bounded on the east and south by India was to be under 
English influence, and between these two lay the remaining” 
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ting with 7 


“twenty-eight per cent of Persia, the so-called neutral zone—a Tom 
d Railroad “ Tiddler’s ground as one writer has it—where Germany will prob- 
Zoods, and } ‘ably not be slow to enter when her railroad system in Asia Minor 
goods will js completed, and she can then push her trade into the very heart 
St conven- of Persia. In the language of the convention, “ the understanding 
r per cent, “B) can only serve to further and promote Persian interests, for 
ating asit fenceforth Persia aided and assisted by these two powerful 
Germans, § neighboring states can employ all her strength in intetnal re- 


forms.” It may be observed that this clause has been the subject 
} ofmany humorous cartoons, notably one in a recent Punch, 
ports "However, Russia and Germany came to an agreement in regard 





00 9 © tx railway when the Czar and Emperor met at Potsdam in 
a ber, 1910. Mr. Garvin, writing on these pour parlers 
| “Fortnightly Review, February, 1911) says, “ By this understand- 
us Russia secures absolutely her interests in Northern Persia, 
pe e Germany is relieved from any fear of Russian opposition 
00 Bagdad Railway.” Russia agreed to build the branch line 
1 have a just north of Bagdad to Khanikin on the Persian frontier, 
ization of Germany agreed not to build any other branch road to any 


lities for F " portion of the north Persian frontier, This branch road 
Sadiej to Khanikin is considered to be of the greatest im- 

"§ portance, as it will not only receive the tremendous flow of the 
“affected : Shiah pilgrimage, but it will absolutely control trade ; furthermore 

> twill be of greatest strategical importance, as a line from 
lof the © Khanikin to Teheran will connect the Russian frontier directly 
, arrived | With the Persian Gulf. The vast importance of this road to 
husiasm |  -utkey as well as to Russia will be appreciated when it is remem- 
. visitto 9 — | beed that in the future, with the branch lines to Alexandretta and 








complete f Aleppo, Turkey will be brought on the flank of Egypt, and also 
ress en- "im direct communication with the shores of the Caspian Sea.* 
eo Fs _ *When the railway gets into Syria, and when the gap between Aleppo 
ent that = aad Hamah is bridged, it will constitute a line from the Bosphorus to within 
London ei fifty miles of our Egyptian frontier at Akaba. It will then be an easy 
ange of _ ie Matter for the Turks, or any Continental Power allied with them, to trans- 
an con- Port three divisions to within striking distance of the Suez Canal. To this 
By this a B® we could only oppose the one weak division, practically without artillery, 
a. which constitutes the Egyptian Army. It is, therefore, a matter for con- 
orthern ry : sideration whether we should not fortify, or at least select, positions cover- 
> which — ing the Suez Canal, which would enable the Egyptian forces to hold out 
» under fs for three weeks till reinforced from England or Bombay. The presence of 
naining — 1) Lord Kitchener in Egypt is a guarantee that this matter will not be 


neglected. (Army and Navy Gazette, March 9, 1912.) 
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In the Potsdam “ conversations ” it was declared by Ge 
that she had no political interests in Persia, and that she did 


recognize Russia’s special interests there. Finally Russia assured | 


German commerce in Persia the principle of the open door. 

To return now to the Bagdad Railroad. In order to havea 
clear understanding of the situation it will be necessary to refer 
to the map. The conception of connecting the Eastern Mediter- 
ranean with the Persian Gulf by a railroad dates back to 1896, 
and since then various routes across Arabia have been proposed, 
The route finally selected and which is now under constructi 
although not altogether his original line, was chosen by 
Pressel, a distinguished German engineer. He, like many others, 
was haunted by the dream of a railroad that would conned 
Berlin with the ancient city of the Caliphs. This was his great am 
bition, and it was to be the work of his life. His scheme was to 
have a great railroad station on the Golden Horn, and another at 
Haidar-Pascha on the Asiatic side of the Bosphorus; this com 
prehended a series of tunnels, the most gigantic part of the work 
being twin tunnels under the Bosphorus. 

It was also proposed to bridge the Bosphorus rather than 
tunnel. Herr S. Schneider suggested a suspension bridge, the 
pillars to be crowned by cupolas and minarets, and at each end 
armored turrets to command the strait. This enthusiastic en 
gineer completed his description with the statement that trains 
would run direct from Berlin to Babylon in five days. 

The line in general was to run to Konia, thence to Eregli, Adana, 
Nisibin, Mosul, Bagdad and thence to Busra. In 1902, shortly 
before Von Pressel’s death, the Porte granted to the Bank of 
Berlin the concession to build this road. It is not the province of 
this paper to discuss the means by which this concession was ob 
tained, or to comment on the gradual absorption from the French 
and English by German financiers of practically all the railroads 
in Asia Minor. Those who are interested are referred to La 
Question d’Orient by Chéradame. It is interesting, however, © 
mention one or two incidents that illustrate the step by step move 
ment by which Germany won her way into the good graces and 
beneficent will of the Sultan, and established a predominating 
influence in the Ottoman Empire, and this against the active op 
position of England and Russia, who looked with foreboding and 
prescient eye upon the expanding schemes of the Emperor. 
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The first official indication of German influence upon the Sultan 
was in 1882 when a military commission of twelve German of- 


| fers at the head of which was the celebrated Colmar Von der 
" Goltz was sent to Constantinople to reorganize the Turkish army. 
As M. Chéradame remarks, the time had long passed since Bis- 


mark had said, “ The entire Eastern Question is not worth the 
bones of one Pomeranian grenadier.” 


' About this time German writers began to draw attention to 
Asia Minor as the logical field for German colonization. Two of 


these pamphlets are well worth reading, one published in 1886 by 
Dr. Sprenger, the Orientalist, La Babylonia, la terre plus riche du 
passé et le champ de colonisation le plus remunerateur de present, 


“and another by Dr. Kaeiger entitled, L’Asia Mineur champ de 


colonisation allemande. The concession in March, 1880, to 


Germany of the trunk line from Haidar-Pascha to Ismidt for a 


Period of twenty years, and another concession, in the fall of 
og a period of ninety-nine years for an extension of this 
lime to Angora, and furthermore, the incorporation, in 1899, by 
the Bank of Berlin and the Bank of Stuttgart of the Ottoman 
Anatolian Railroad Company, appeared to realize their ambitions 
for a peaceful conquest in Asia Minor. 

The visit of Emperor Wilhelm II to Jerusalem and Constan- 
tinople was another link in the chain of friendship between Ger- 
many and Turkey. At Damascus, on the 8th of November, 1898, 
the Emperor, in an after-dinner speech, said, “ May His Majesty, 
the Sultan, and his 300 million Mahometans who venerate him as 
their Caliph rest assured that the German Emperor is always 
their friend.” The Sultan reciprocated these expressions of de- 
Votion with deep gratitude, and when the Emperor arrived at 
Constantinople he was received with Oriental munificence, and 
every mark of royal favor was lavishly bestowed upon him. 
It was during the Emperor’s visit that the port of Haidar-Pascha 
on the Bosphorus south of Scutari was ceded to the Anatolian 
Railroad Company. Chéradame remarks that after the Emperor's 
departure the director of the German Bank became more powerful 
than ever; the German officers were accorded more important 
duties; they were made inspectors of the army corps, and they 
were placed in charge of the Grand Manceuvers. Nothing was 
Omitted on the part of the Turkish officials to accord German 
citizens every mark of consideration. On one occasion even 
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German tourists on board the Augusta Victoria were presented ” 
to the Sultan; German citizens living in Turkish dominions re 
ceived favors not extended to other foreigners, and Chéradame © 
relates the following story to illustrate the high favor in which 
the Germans were held in Constantinople. At the annual meet 
conducted by the Jockey Club at Therapia, the Sultan expressed 
his intention to present a pair of handsome silver vases from the 
imperial factory of Yildiz. The race for the Sultan’s cup was | 
to take place at ten o’clock on a certain morning, but at 9.30 the ™ 
marshal of the palace arrived at the course and informed the 


committee that the Sultan had decided to present the cups to the i 


German Ambassador for the German Club. 

At the Hague Conference Abdul Hamid declared his joi 
responsibility with Germany, and, in accord with her, declined to 
agree to the disarmament proposal. 

The Emperor’s visit to the East had impressed him with the 
importance of German control in Asia Minor in regard to 7 
world policy, and that the best solution to the problem was the” 
extension of the roads already acquired to the Persian Gulf, and 
he accordingly appointed a commission of distinguished engineets ~ 
to report on the best route from Konia, while the German At 
taché at Constantinople was directed to proceed to Erzeroum and : 
to Bagdad to report on strategical features of the road. At the © 
same time the cruiser Arcona was sent to the Persian Gulf to ~ 
select and report on a suitable terminal port for the projected ‘ 
line. During this time German diplomacy at Constantinople was ~ 
trying to dissipate the suspicions of England and Russia. Finally, 
on the 16th of January, 1902, an iradé of the Sultan definitely © 
approved the construction of the road to Bagdad and the Persian — 
Gulf. The concession was granted to a German syndicate fora ~ 
period of ninety-nine years, and on March 5th, 1903, a convention 
was concluded between the Turkish Government and the Ana 
tolian Railroad Company. Respecting this convention, Mr. Bak 
four on the 23d of March said, “It leaves the whole scheme of 
railway development through Asia Minor to the Persian Gulf 
entirely in the hands of a company under German control. To | 
such a convention we have never been asked to assent, and we 
could not in any case be a party to it.” It is to be noted that the 
Bagdad Railway has never been officially acknowledged by Ger 
many. It is still considered a private undertaking. At the timeof 
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this concession overtures emanating from Berlin were unofficially 
made for British co-operation in the construction of the railway, 
but were rejected on the ground that the terms were inadequate, 
and that such co-operation would be nothing more than a junior 
or subordinate partnership in an enterprise in which German in- 
terests would be predominant. 

The convention which contained forty-six articles was signed 
at Constantinople in January, 1902, and was kept secret for nearly 
one year. It was not published until October, 1902. Twenty- 
seven of the articles conformed to the usual verbiage of such 
contracts, but there were seventeen that were most favorable to 
the German concessionaries. The company was allowed eighteen 
months in which to prepare plans, and eight years to complete the’ 
first section. The opposition developed by Russia, however, and 
dther causes caused the work to stop shortly after completion of 
thefirst section in October, 1904, and in 1907 the English cor- 
repondent of the Times in India traversed the road from Con- 
stantinople to where it breaks off suddenly some ten kilometers 
east of Eregli,* “ where its pair of rails gauntly projecting from 
‘the permanent way and pointing in dumb amazement where the 

‘Taurus shares the horizon with the very skies.” “They have 
now” said the London Times, not long afterwards, “ been point- 
ing thus for five years to the bewilderment of those who, knowing 
the country, imagined in 1904 that with Germany determined 
and Turkey desirous to push ahead, the Bagdad line would go for- 
ward with inevitable march toward its distant goal.” , 

Politics had blocked the game, but in June, 1908, the Ottoman 
Government issued a new decree to construct four new sections 
of a total length of 516 miles. Difficulties in completing the plans 
and obtaining their definite approval delayed the work so that it 
Was not resumed until May, 1910. The work was to begin 
simultaneously at four principal points—from Bulgurhi, from 
Adana toward the Taurus, from the Amanus, and from Aleppo. 
It was estimated that the entire road would be completed in four 
years. It was also decided that Mersine and not Alexandretta 
would be the terminal point on the Mediterranean, and a conces- 
sion was also obtained to investigate the feasibility of irrigating 
the plains of Adana. 


*This must be an error. The first section of the Bagdad Railway (200 
kilometers) to Bulgurhi was completed in October, 1904 (Daily Consular 
Reports, January 13, 1910, No. 3684). 
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By the terms of the concession the Bagdad Railway was to 
be built in sections of two hundred kilometers lengths (about 125 
miles) ; the estimated cost per kilometer was £7,500 to £8,500, 
and the Turkish government guaranteed a revenue of 15,500 
francs per kilometer. The Germans have been severely criticised 
for accepting the guarantee, and have been accused of “ looting” 
and “ milking” the treasury of the Sublime Porte. Their de 
fense of this charge tends, however, to prove that Turkey re 
ceived great benefits and an ample return for her financial 
venture. By building the road in sections it was hoped to com 
plete it more speedily to the Persian Gulf. The first section begins 
at Konia and extends to Eregli, and this line has been open for 
‘several years; the first section being across level country was 
the easiest to construct, the next two will be the most difficult, 
piercing at it does the Taurus Mountains, which are said to pre 
sent as many difficult obstacles as the passes of the Swiss Alps 
Another feature of the concession was that nothing should be 
paid for the line which could be cheaply obtained between Busta 
and Bagdad; this was to compel the company to complete the 
line, and in the same connection it was forbidden to do any work 
on the sections south of Bagdad until the road had been com 
pleted to Bagdad. 

On the other hand the Porte granted the company the rights 
to use the government timber lands and quarries. They were 
authorized to build warehouses, construct quays and make hat 
bours ; mines along the line were to have preferential rights, and 


so many branch lines were granted as to give the Germans prat ~ 


tically the monoply of all the trade and traffic of Asia Minor. 

These concessions were evidently granted in the spirit of the 
old law, quando lex aliquid alicui concedit concidere videtur id sine 
quo res ipsa esse non potest. 

The Germans also secured a concession from the Ottoman 
Government to construct a pier at Alexandretta which is to be 
capable of berthing deep-draft ships; this construction must be 
completed in four years, and also a pier at Payas, ten miles to the 
westward. This provides an outlet to the Bagdad Railroad in the 
Mediterranean by linking it to a branch road to Adana. 

Another concession of great importance was a system of iftr 
gation by which the waters of Lake Beychecher and Karaviran 
will be brought down through gorges of Thartshumla River into 
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the plains of Karaman and Konia, a distance of two hundred 
miles, and will convert into a garden the arid lands now traversed 
by the first section of the Bagdad Railroad. 

The road will probably not be completed for several years, but 
without doubt it will be a fait accompli, and its effects will be far 
reaching, not only locally by increasing and developing the re- 
sources of the country, but by its influence upon the political and 
economical situation, and its effect upon established trade routes. 
The products of the country watefed by the Euphrates and the 
Tigris, that before the days of rail transportation never reached 
the coast, will be given access to Beirut, Smyrna and Constan- 


‘The road will restore to civilization what was once its most fer- 
tile portion, and with the completion of the Wilcocks irrigation 
which involves contracts amounting to seventy-five million 
, the ancient and desolate plains of Mesopotamia—* the 
land between two rivers ”—will blossom as the rose of Sharon, 
@#it did in the days of Abraham, and the now cheerless wastes of 
Syria will respond to the call of civilization. The natives will be 
tescued from the bondage of poverty, and the robber bands that 
flow prowl the desert will abandon their predatory pursuits for 
agriculture and trade. 
The road will traverse the most ancient civilizations of the 
world; it will cross the ruins of Babylon and Ninevah, and will 
bring the Mosques of Bagdad within six days of Westminster 


_ Abbey. The line pierces the Taurus mountains just north of the 


Kiliki Pass through which Alexander the Great marched to the 


_ battle of Isus. After winding through the rocky gorges of this 


range it descends the steep eastern slopes and crosses the plains 
of Adana. At Adana the road sends out two branches, one to 
the Mediterranean at Alexandretta and Mersine, passing through 
Tarsus, the birthplace of St. Paul, the other to Aleppo. The 
main line continues to the east, descending gradually towards 
Mesopotamia—along this part of the route the country is naked 
and covered only with sparse pasturage. At Birijik it crosses the 
Euphrates River, the head of navigation, thence through the wild 
and uncultivated regions of upper Mesopotamia, intersecting the 
old caravan route from the northward, then through Nisibin, 
one of the oldest and most celebrated cities of Mesopotamia, to 
Mosul, situated on the right bank of the Tigris on-the slopes of 
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the Kurdustan plateau and opposite the ruins of Ninevah, the 
capital of Assyria. From Mosul, the line runs along the Tigris 


River two hundred and twenty-five miles to Bagdad, once the © 


pride of Islam and the intellectual center of the Caliphs, and 
more than once destroyed in the struggle between the Turks and 


Persians. 
i 


A few miles to the southward of Bagdad the road again © 
crosses the Euphrates, and then sweeping in a wide curve com 
tinues to Busra. Between Bagdad and Busra, the line touches 
Hilleh, the place of pilgrimage of the Shiahs, and then passes 
through the holy cities of Nedehef and Kerbela, in the first of 
which is the tomb of Ali, the cousin and son-in-law of Mahomet, 
and in the latter the tomb of Hussein, the grandson of the Prophet, — 
the rejected prophet of the Shias, who fell in the desperate battle 
of Kerbela with a spear through his heart, and whose death# 
annually commemorated on the 1oth day of the sacred monthol 
Mohurrum. 

This point is to be noted as it will be seen that the road this 
situated will transport thousands of Mahometans making thet 
annual pilgrimage to Mecca and Medina. Such a railway would 
of course not only carry all the present volume of passenger” 
trade, but would increase it many fold. For instance it is now” 
impossible for the hundreds of wealthy Jews and others =i 
live in Bagdad to escape from the city for summer vacations. ~ 
Though the terrible heat regularly registers 115° to 122° F., the 
whole population, rich and poor alike, stays and swelters because 
there is no avenue of escape except the Tigris, which leads to the § 
Persian Gulf and India. (Daily Consular Report.) 

It will require but little tact on the part of the officials of the 
road to spread their influence throughout all these wild regions, 
which the Germans are so anxious to bring under their influence. 

Busra is situated on the Shat-al-Arab River, which is formed 
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by the junction of the Tigris and Euphrates, and before it cat ~ ‘ 
be made a port.of entry the bar at the mouth of the river will ; oa 


have to be dredged, which would considerably increase the ex ~ 
penses of the road, and for this reason the concessionaires wert 


anxious to make the terminal at Koweit on the Persian Gulf, 7 


eighty kilometers from Busra, and at present the principal port 
of the pearl fisheries, but it is quite certain that England, which 
already practically controls the river trade between Busra and 
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Bagdad, will forbid any foreign control of Koweit, which at 

is under the protection of the British Crown. “ Foreign 
intrusion in that land-locked sea,” says one writer, “ will threaten 
our supremacy in India.” 

In the construction of this railroad—this 1670 miles of contin- 
yous tracks—what is Germany aiming at? What will be the 
effect on her ultimate relations with Turkey? How will it affect 
her relations with the other Powers most interested? With minor 
exceptions, Germany holds and controls all the railroads in Asia 
Minor. This, in the minds of various English writers, indicates 
that her main object is to make Asia Minor the chief field of her 


' gommercial enterprises and gradually extend this field into Persia 


and down along the new railroad to the Persian Gulf. But on this 
subject, Herr Von Gwinner, Governor of the Deutsche Bank, 
in June, 1909, published for the first time a letter from the con- 
@sionaires to the Minister of Public Works in Constantinople, 


ing that they engaged not to “ introduce or install” foreign 
ae along the line of the road. An English author in the 
“as nonsense this 
bug-bear of German colonists.” On the other hand, according to 
Yon der Goltz Pasha, Abdul Hamid stated to him that the Ger- 
tans should establish colonies on both sides of the Bagdad line, 
and that he, the Sultan, would expropriate for their behoof broad 
belts of fruitful lands on either side. “ But not until Germany 
has had it out with England,” to quote again from the Spectator, 
“either at sea or by a peaceful conquest of the sea through ship 
building on an immense scale ” will this over-sea expansion begin, 
and then, “ once in command of the sea, over-sea empire will fol- 
low as naturally as harvest follows a ripened crop.” 

It may not be in the interests of European peace for one nation 
to.control such a road, but it is not to be supposed that Germany 
has any idea of annexing Asia Minor, although the resentment 
of Russia, in 1903, when she learned that Germany had received 
the Bagdad concession, may have been based on such a suspicion, 
and one writer says, “ Russian susceptibilities ought to be re- 
garded if European peace is to be maintained, The possession of 
a Turkish railway by Germany alone, a railway which Russia re- 
gards as Germany’s first step toward acquiring Asia Minor, 
would be a standing cause of irritation between the two Powers.” 

Mr, Lovat Frazer contends that its completion will materially 


18 


Winightly Review (March, 1911) regards 
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affect English predominant interests in the Persian Gulf, He 
thinks that in order to preserve this, the section from the Gulf 
to Bagdad should be under British control, and says, “ no ulter- 

ior motives are at present discernible in Germany’s desire that 1 
England should become her partner in the Bagdad Railway. 44 

Reinsch says, “ The countries of Asia Minor, Syria and Meso 9 
potamia have recently come into prominence as of great im- A 
portance for colonization. We are accustomed to think of this 
region as composed of vast plains or of mountainous and barren 
tracts over which nomadic horsemen roam, and which are studded 
here and there with the ruins of cities of former empires. Few 
have thought of the industrial possibilities of this vast region; 
and yet there can be little doubt that after the next few decades 
it will become a great industrial and commercial center. Though 
not so immensely rich as China, its resources are abundant and_ 
accessible, while its population is sparse. Moreover, European” : 
colonists could settle here without being subjected to the incom” 
venience or dangers of a tropical climate, and without being 
obliged to modify greatly the habits of their homes. They could 
without much change transfer their trade and manufactures, and 
here continue their industrial activities. Of all the regions still 
available for European colonization, this is by far the most 
promising.” é 

In the Bagdad Railway England sees a direct menace to the” 
preservation and security of her trade in the regions covered ~ 
by the road, but she recognizes that if the eastern terminus is 
Koweit, the status quo of the Persian Gulf is threatened, and 
that would not be tolerated as “an essential feature to the sta 
bility of English rule in India.” In March, 1911, Mr. Balfour 
asked what course the government had taken in regard to the 
proposed branch line from Bagdad to Khanikin, and the continua 
tion of the Bagdad line to the southward ; that the question was 
one of commercial, political and strategical importance to Great 
Britain. 

While the Germans are toiling with the great railroad problem 
of piercing the Taurus range, and spanning the desolate plains — 
and swampy marshes of Babylonia, the British are planning @ 
military road from Port Said direct to Koweit, and thence across 
Southern Persia to India. This is what is known as the “ All 
Red” Line; it has been surveyed, and the project will doubtless ~ 
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soon pass out of the stage of discussion into something more real 
and tangible. 

But my purpose is with the German road and its consequences. 
What a writer in the Contemporary Review (J. S. Mann) said 
several years ago in regard to German expansion generally ap- 
plies equally to her purposes in Asia Minor and Turkey. 

Of course in all this there is no avowed expectation of a German trans- 
marine empire; indeed such hopes are sometimes formaliy disavowed by 
the Pan-Germans themselves. The avowed hope is to build up political 
communities over-sea which shall be German in manners, thoughts and 

demanding goods of German manufacture, supplying the German 

with raw material and strengthening the bond by taking the over- 
flow of its population to increase and multiply under more favorable con- 
ditions than at home. 

‘It has been indicated above how the United States may be 
affected, but to what extent cannot be foretold now. It may be 
tafely stated, however, that the tide, now checked, of German 
ttigration will in the near future set unimpeded toward the tem- 


_ Pate and salubrious climate of the Middie East, and that these 


fegions will be redeemed by German industry and German trade. 
Already the price of land is increasing, and it is predicted that tne 
fertility of the Euphrates Valley will rival that of the Nile ; capi- 


talists are beginning to look along the line of the Bagdad Rail- 


toad for investments, and present prospects point to great op- 
portunities in the near future. 

I have described the Bagdad Railway itself at some length— 
and yet incompletely—not only because it is a remarkable ex- 
ample of human endeavor, but for the surpassing interest of its 
traject across the most ancient civilizations of the world; by the 
plains of Shinar and Chaldea and through the very site of the 
Garden of Eden, connecting, as by a wire, our own times with the 
dawn of history. But of course its premier importance is. its 
influence and its effect upon commercial and economical condi- 
tions of Asia Minor, for under the control of Germans it repre- 
sents the latest and most promising attempt of Germany to find 
a world-market which she has hitherto sought in South America, 
South and East Africa, and China. Asia Minor seems to meet 
all the requirements of German needs. 

In the first place her people who emigrate there will retain 
their allegiance to the Fatherland, because amalgamation with an 
alien race and creed is not probable, and, secondly, with the con- 
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struction and operation of the railroad will follow, as pointed out 
above, the working of mines and quarries, and the clearing of im- 
mense forests celebrated for their scented woods, and the culti- 
vation of those vast tracts and desolate wastes which only await ia 
the upturning of the soil to bring forth in abundance its natural 7) 
yield of grain, tobacco, nuts, galls and dates. In these regiors 7h) 
Germany will find a débouché for her products and manufactures, “4 
and practically without a rival, because railroad control means in 
effect political control, and it is the most important of all industrial 
undertakings in gaining and maintaining commercial predom- 
inence in the exploitation of a new country. These facts are fully J 
recognized, and, so far as Russia is concerned, the Potsdam con- : 
vention has eliminated the possibilities of a collision with her, f 
With England, however, it is different. The branch road to- 
Khanikin will be a severe blow to British trade with Persia, and” 
unless British finance controls the Bagdad-Busra section, English” 
merchants will probably lose the river traffic which they now con 
trol as that will not be able to withstand railway competition. If 
is thought by some writers that a large proportion of the passen 
ger traffic through the Suez Canal, which in 1910 amounted to 
220,000, will be diverted to the land route, but it does not seem 
likely that the mails between England and India will be taken © 
from the steamers, although the time by rail between London ~ 
and Bombay will be from four to seven days shorter than the sea 
route. It is as a freight carrier that the road will revolutionize —}_ 
the regions through which it passes. a : 

So far as this country is concerned, any irritation that may be 
caused by conflicting commercial interests, especially if preferen- ‘ 
tial rates are granted to German commerce, would probably be ~ 4 
referred to the Hague tribunal. 1 

It is worth noting that the founding of the present German 
navy happened to be practically coincident with the Bagdad com J 
cessions. This was in accord with the well established principle 
that commerce and colonies require an ~dequate fleet for protec 
tion and to maintain communications. No fleet, then no com- 
merce, no new colonies. Napoleon’s dream of an Eastern Empire 
vanished in the smoke of the Battle of the Nile. 

The new conditions arising from the establishment of this road 
cannot fail to influence the political relations of Germany, Russia, Fi 
England and Turkey, and, if to the extent of changing the dis- 4 i 


a 


= 


o0. fF =°cCoe eG om ee es 


e 
h 
: 


‘ 

; 
| 
F| 
4 
q 
i 
ty 
a 

) 
Hi 


a a — 
SR OE Ee as 


—- - 


a. a ae 


ee 3 ; 





PLO 








inted out 
ig of im- 
he culti- 
ily await 


5 natural 4 a 


» Tegiors 


factures, a 


means in 
ndustrial 
predom- 
are fully 
lam con- 
vith her, 
road to 
‘sia, and 
English K 
OW Con- 
tion. It 
passen- 
inted to 
ot seem 
ye taken — 
London © 
the sea 
utionize 





may be 
referen- 


ably be 


hah 


German 


ad con- + 


rinciple 
protec- 
0 com- 
Empire 


is road 
Russia, 


ane” 


ae 


bet 


Pate POM 


he dis- 4 ‘ 


BaGpaD RAILWAY oF INTEREST TO UNITED STATES. 517 


position of their armed forces, then are we also deeply concerned. 
For such a situation, which will concentrate European endeavors 
in the middle East, will release us from certain obligations now 
deemed necessary to our naval strategy, thus granting to our fleet 
greater radius of action. Furthermore, it will render all the more 
imperative our naval policy to maintain a fleet sufficient always 
to hold our own in whichever one of the seven seas it may be 
called upon to protect the interests of the nation. 
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THE SPERRY GYROSCOPIC COMPASS.’ 
By Ensicn R. E. Gitimor, U. S. Navy. 





Nore—A short article in the ProceepiIncs oF THE NAvAL INnstituTE of 
September, 1911, by Lieut.-Commander Dinger, gave a general description 
githe Sperry Gyroscopic Compass. Inasmuch as this instrument has now 

an important part of the navigational equipment of our most mod- 

ta battleships, it is thought that accurate knowledge of its principles, and 

ictions for its care and operation, should be placed before the service. 
ae 

¢ 
‘In the present day of the steel ship and submarine, on which the 

etic compass cannot be considered an accurate and depend- 


“able instrument, the development of the gyroscopic compass to its 


HISTORICAL. 


| present practical stage represents as important an advance in 


favigational science as the step the ancients made hundreds of 
years ago when they discovered the property of the magnetic 


' needle and applied it to directing their ships instead of depending 


upon observations of the sun, moon and stars. Especially in sub- 
Marines, and to a certain extent in battleships, with their movable 
Masses of magnetic material, the use of the magnetic compass is 


| becoming almost as much of an approximation as were the obser- 


’ vations of celestial bodies the ancients used before the introduction 


| 


= & 


: *A lecture delivered before the midshipmen of the class of 1912 and the 


of the magnetic needle. 

As an indication of the rapid strides the present generation is 
making in science, it is interesting to compare the time taken to 
| develop the magnetic compass to the time in which the gyroscopic 
compass has been developed. The original discovery of the prop- 
erties of the magnetic needle is variously ascribed to the Chinese, 
Arabs, Greeks, Etruscans, Finns and Italians ; Chinese historians 
claim the existence of an authentic record, showing that the prop- 


officers of the Naval Academy. 
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erties of the magnetic needle were known in China 2634 years © 
B. C., but there is little definite proof that these properties were | 
applied to nautical use until the beginning of the thirteenth cen-— 


tury. Supposing the first intelligent and general application of the 
magnetic needle to have been about 1300, it required approxi- 
mately 600 years to develop the compensated magnetic compass, 


Even the principles of the gyroscope, on which the gyroscopic 4 | 
compass depends, were not deduced until about 1851, so that from ~ 


that time to the finished and accurate compass a period of only 


60 years has elapsed; actually, only about eight of these years 4 : 


have been taken up in the real development of the compass. 


THEORY. 


The French scientist Foucault was the first to analyze the 
phenomena of the gyroscope, and to deduce any laws covering itt 
action. This he did in 1851, when he used the gyroscope for 
demonstrating the rotation of the earth. Inasmuch as there was 
no means at that time of driving the gyroscope continuouslya@ 
high rates of speed, great practical difficulties were encountered, 
and it was chiefly due to his powers of deduction that Foucalt 
was enabled to obtain his theories, which were far beyond i 
points reached experimentally. . 

Before stating these laws, which were originally deduced 7 


? 


cession” will be defined. ‘“ Degrees of freedom’ 


dom” means suspension allowing freedom of motion about all 


three axes. Fig. 1 shows a typical gyroscope with three degrees 5 
of freedom, i. e., freedom about the axis of rotation B, freedom 
about the axis EE and freedom about the axis GG. If the band] = 
be securely clamped about the wheel /, attached to the ring © | 


freedom about the axis EE would be suppressed and the gy 
would then be said to have a suspension with “two degrees of 
freedom.” The term “ gyroscope” is generally taken to mean a ~ 
rotating mass suspended with “three degrees of freedom” and 
the term “ gyrostat 
suspended with “two degrees of freedom.” 

Suppose the clamp J in Fig. 1 is released and the wheel 4 is — 
rotating rapidly with the side nearest the observer moving from 


” 


right to left. Ifa force be impressed on the near side of ring D, © 


refers to the : 


is generally taken to mean a rotating mass © 
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tending to push that side downward about the axis GG, this force 
will be resisted and movement of the gyro will take place about 
the axis EE, the top of ring C and axle B moving toward the left. 
Movement of the gyro is thus seen to take place at right angles to 
the impressed force. This movement normal to the impressed 
force is called “ precession.” 

Throughout the study of any gyroscopic apparatus it must be 
remembered that movement of the gyroscope does not take place 
in the direction of the impressed force but that this tendency to 
move is transferred ninety degrees in the direction of rotation 
before it is manifested as motion. 





Fic. I. 


Nothing but force caused by angular motion is resisted or 


| Causes precession ; this angular motion may be about an axis within 


the gyro or remote from it, but must be angular motion. If linear 
motion be impressed, no gyroscopic reaction will result, even 
though the force so impressed be of large magnitude. As angular 
motion approaches linear motion, i. e., as its radius of action is 
increased, the less will be its gyroscopic effect. 

If the precessional ring C, Fig. 1, be clamped to the ring D so 
that precession is not allowed, then forces impressed on the ring D 
will not be resisted, even though they be due to angular motion, 
thus showing that precession must be allowed or the gyroscope will 
not have the property of resisting forces impressed upon it. It is 
for this reason that fly wheels and turbine wheels have no real 
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gyroscopic effect, precession being suppressed by the bearings in 
which the shaft is held. 
Precession can be very easily and clearly explained by analyzing — 
the actions of the rapidly rotating particles. A circle may be 5 
defined as a polygon of an infinite number of sides, and circular 
motion may be considered as motion about the sides of a polygon” 
having an infinite number of sides. For purposes of analysis and ~ 
illustration, we may reduce the number of sides to four, as shown — 
in Fig. 2. We can disregard deviations from the straight path, ag” 
these deviations are equal and opposite on the sides of the square N T r 
Considering the infinite number of particles in the wheel passi 


Y 
| 









22272 


Y 


Fic. 2. 


first from A to B, then from B to C, from C to D, and from D back | 
to A, suppose a force is impressed on the end of the axis nearest “§” 
the observer, tending to push it to the right, that is, tending t “3 
force the right-hand side of the wheel downward. In impressing 9) 
this force there is a tendency to move the paths BC and DA — 
parallel to themselves, and the particles in passing from B to C, 
and from D to A, have no tendency to be deflected from their orig- 
inal path. However, when these particles move from A to B, 
they find there is a force being impressed, tending to make them ~ u 
flow downward, and when passing from C to D they find a foree “Fy 
tending to make them flow upward. Newton’s first law of motion “f 
states that all matter resists being deflected from its path whem FF 
once it has assumed a line of motion; the particles ia the wheel +f 








arings in 


analyzing 
> may be 


1 circular | 


a polygon 


lysis | 
a ‘and from D to A to be deflected from their paths ; they resist this 


3 pe deflection, and this resistance is manifested by a stress resisting 
_ the impressed force and exactly equal to it. It will be noted that 


as shown 
t path, as 
le square, 
1 passing 
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resist the tendency to make them flow downward when passing 
from A to B, and upward when passing from C to D, and in 
resisting they react upward on the upper side of the wheel, and 
downward on the lower side of the wheel, causing motion of the 
wheel about the axis XX; this motion is termed “ precession.” 
The motion of precession causes the particles flowing from B to C 


‘the force impressed has been deflected 90° in the direction of rota- 


” tion, transferred into motion, and by this motion deflected another 


a in the direction of rotation, where it is manifested in a stress 





n D back 
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Fic. 3. Fic. 4. 


; opposing the force originally impressed. No motion will take 


place about the axis Y Y, because if this motion should take place 
it would immediately remove its own cause. It will be seen from 
the above that resistance to impressed force is entirely due to 
precession, so that if precession is suppressed the impressed force 
will not be resisted. ~ 
The phenomena of precession can be very well illustrated by 
using the analogy of a rotating mass of air, set up by two fans, 
a shown in Fig. 3. If the air passing through the paper tubes 
be deflected by moving the left-hand side of the tubes downward, 
as shown in Fig. 4, these particles in passing through the tube will 
' Teact, causing precession, as shown in Fig. 5. If the force is 
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impressed, as shown in Fig. 6, precession will result, as shown iq 
Fig. 7." 

Foucault’s first law states that any gyroscope possessing three 
degrees of freedom, that is, free to move in all three planes and 


> 


Fic. 5. Fic. 6. % 


Dy 





unaffected by the force of gravity (as it will be if the axis of rota: 
tion in the three planes coincide with each other and with the) 
center of gravity), must indicate the rotation of the earth si 










Fic. 7. 


* An excellent and simple explanation of the causes of precession may be 
found on p. 150 (sth edition, 1904) of “ Dynamics of Rotation,” by A. M. 
Worthington, published by Longmans, Green & Co. This explanation of 


the starting of precession is devoid of mathematics, popular in charactet i 


and quite satisfactory. Other references are “ Spinning Tops and Gyro- 
scopic Motion,” by Harold Crabtree (Longmans, Green & Co.), and “ The 
Gyro Compass,” a description of the theory and use of the Auschiitz Gyro 
Compass, published by Elliott Bros, London. 
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the gyro will continue with its plane of rotation fixed in space, 
while the earth turns around “ under it.” His second law states 
that any gyrostat free to move in two planes only, will, at any place 
_ on the earth’s surface, other than the two poles, tend to set itself 
| with its axis of rotation in the plane of the axis of the earth itself 
reason of the relative rotation of the two bodies. 
) This second law is illustrated in Fig. 8. Suppose a gyro, sus- 
wed so that freedom about the horizontal axis is partly sup- 
sed by gravity, this suspension being so devised that the force 
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4 Fic. 8. 
of gravity will always tend to place the axis in a horizontal posi- 
tion. Consider this gyro rotating at full speed with axis E and W 
on the earth’s surface, as shown at A. Since the gyro will tend to 
maintain its plane of rotation in space, the earth in rotating will 
fotate “ out from under ” the gyro, leaving it suspended out of the 
vertical with one end of its axis inclined up from the horizontal, as 
alge shown at 4’, which is the position to which A moves in about 3 
sion dd hours. The manner in which it is suspended will cause the force 
character ff Stavity to impress forces on this gyroscope, tending to bring its 
id Gyro- axis to the horizontal. These forces will cause precession as indi- 
“s Ps. | y cated by the arrow at 4’. As the gyro precesses the plane of its 
tz 








- — 


a 
t 
; 


' 
r 
; 
. 
: 
: 
: & 
: 
1 
is 














526 Gyroscope AND Sperry Gyroscopic ComPass, 


rotation will become nearer and nearer coincident with that of 
the earth, and, consequently, the earth will have less and less 
tendency to rotate “ out from under” it. Now if the axle if the 
gyro could be brought to a horizontal position when on the merid- 
ian it would persist in that position since its plane of rotation 


would be coincident with that of the earth and the earth would 
have no tendency to turn “ out from under” it. However, where “# 


freedom of motion is suppressed about the horizontal axis only, * 


as in Fig. 8, there exists no force which will bring the axle of the — 
gyro to the horizontal, once it has attained an inclined position, J 
inasmuch as the force to accomplish this must be impressed about 


the vertical axis, causing precession about the horizontal axis, ” 


The axle of the gyro will, therefore, precess across the meridian 


with its north end (the dark end in Fig. 8) inclined downward. 


After crossing the meridian, the effect of the rotation of the earth 


will be to incline the north end upward and the south end do 


ward. This will, eventually, bring the axle again horizontal on 
the opposite side of the meridian from which it started, and at the 


same angular distance from the meridian as it was originally, 


aS 


As the earth continues to rotate the north end of the axle of the © 
gyro will be inclined up from its horizontal position, gravity will” 


again impress a force about the horizontal axis causing precession 


of the gyro back toward the meridian. It will again cross the 7 


meridian, this time with its north end inclined upward. It can be 7 


seen from the above that oscillation of the gyro across the meridian 4 
will continue indefinitely, the ends of the axle describing ellipses — 


as they oscillate back and forth. 

To make the use of the gyro practicable as a compass these 
oscillations across the meridian must be damped in such manner as 
to bring the gyro to a resting position with its plane of rotation 
coincident with that of the earth and with its axle horizontal. 
This is done by impressing a constantly decreasing force about the 
vertical axis to cause precession of gyro axle toward the horizon- 
tal as it approaches the meridian, the ends of the axle describing 
a spiral as they come to rest on the meridian. The manner im 
which this is done will be described later. 

When the gyro is anywhere but on the equator, another dif- 
ficulty is encountered, due to the fact that the earth’s rotation 
has two components, one tangential to the surface of the earth, 
which, as already explained, tends to cause the gyro to precess 
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toward the north and south meridian, and one normal to the sur- 
face of the earth, which tends to leave the north end of the gyro 
on one side of the meridian. 


PROBLEMS IN CONSTRUCTION. 


The deduction of Foucault’s laws immediately suggested the use 
of the gyroscope as a compass, either by using it with three degrees 
of freedom for establishing certain fixed lines in space with which 
bearings might be compared or by which courses already definitely 
known might be maintained, or by using a gyroscope with two 
degrees of freedom, which would place itself in the plane of the 
eatth’s rotation, thus indicating the north and south mechanically 

by the position of its axis. The first idea had to be abandoned 
; se of the difficulty of constructing a gyroscope with its cen- 
rs of rotation coincident with the center of gravity. The second 
was abandoned at first because of the apparently insurmount- 
difficulty of driving the gyroscope wheel. As the use of steel 
ship construction increased and the necessity of placing the 






_ compass in a protected position below decks on men-of-war began 
' tobe realized, the importance of developing some device for indi- 
_ tating direction, which would be unaffected by the varying mag- 


_ itetic influences, became more and more apparent. 


a 


Magnetic compasses are very markedly affected by such varying 
conditions as fires in boilers, positions of turrets, cranes, and 
shock of gun fire, etc. Not only are ships endangered by reason of 
incorrect or wrongly applied deviations, but there are several 
instances of peculiar and unaccountable changes in variations, 
which, in at least one instance, have resulted in running a ship on 
the rocks. The Carnegie, a ship built for scientific research, is 
now engaged in a trip around the world, for the purpose of check- 
ing up and verifying variations as shown on Admiralty, Coast 
Survey and Hydrographic survey charts. Several errors have 
already been found and it is reasonable to believe that there are 
etrors which will not be found and that variations will change 
from year to year, making navigation by the magnetic compass in 
the vicinity of rocks and islands somewhat hazardous. In view 
of these facts, as brought out by the development of steel ships 
and submarines, the investigations of the world’s magnetic prop- 
erties and the increasing need for placing the standard compass in 
Some protected position, so that it can be used after an action, 
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several inventors have for the past six or eight years been endeay. Be 
oring to apply the gyroscope for use as a compass. =. 
The problems which confronted the inventors having as their 
starting point Foucault’s second law, as explained before, may be . f 
stated as follows: b 
(1) To suspend the gyro with perfect freedom about the verti- 7 u 
cal axis so that it is free to precess toward the meridian, ‘ 
(2) To damp the oscillations of the gyro across the meridian 
so that it will quickly settle down with its axis north and south “% vv 


(3) Toconstantly impress just exactly the right degree of force 
to keep it precessing to follow the component of the earth’s rota. — 
tion, which is normal to the earth’s surface. 

(4) To drive the gyro at a high rate of speed in order to fur-~ 
nish the directive force required. 

When these first four problems were solved, the result woul 
have been an instrument which would accurately indicate the 
north and south meridian, if such instrument could be used only ~ 
in a fixed position on land. If the instrument were to be placed of * 
a ship, several further problems remained to be solved. These © 


were: 

(5) To so suspend the gyro that forces of acceleration and, ; 
deceleration introduced by movements of the ship will not cause it 
to oscillate off the meridian, making its readings incorrect. These™ ; 
forces of acceleration and deceleration introduced by the ship are: 79 

(a) Acceleration and deceleration arising from starting and “}) 
stopping the ship and changing its speed. : 

(b) Centrifugal forces introduced by the ship in turning, 

(c) Forces due to non-coincidence of the center of the gyre 
scope with the center of oscillation of the ship, that is, forces “— 
introduced by rolling and pitching of the ship. | 

(6) To correct the compass for the deflection, due to northerly ~ 
and southerly components of the ship’s movement, which, of course, 
act on the compass just as the movement due to the earth’s rota #Z 
tion, except, of course, in a very much less degree. . 

Mr. Edison says that when in the development of machines and 
apparatus you find yourself proceeding toward greater and greatet 
complexity, you can be almost certain that your efforts are along 
the wrong line, and that you will not be very successful, but that 
when you find your developments tending toward greater and 
greater simplicity, you can be sure that you are proceeding along 
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correct lines, and that your efforts will most probably be suc- 
cessful. 

In the development of the gyroscopic compass this has been 
especially true. At first the development led to much complication, 
but the apparatus finally evolved is extremely simple and easily 
understood. 

Fig. 9 is a diagrammatic section of the compass. The gyro 
wheel itself is mounted with its shaft in ball bearings in the 
yacuum casing, indicated at B, in Fig. 9. This casing is carried 
in trunnions in the ring D called the vertical cardian ring. This 








Fic. 9. 


ting is suspended in the frame H by the suspension wire £, the 
top of which is held in the frame and the bottom of which is made 


- fast to the vertical cardian ring. Attached to the frame and in- 


7 ip 
ater and B® 


1g along = | 


tegral with it is a ring G, which surrounds the vertical cardian 
ting; this is termed the “ phantom ring,” because it is made to 
follow all tendencies of the vertical cardian ring to move about the 
vertical axis. Swung in trunnions in the phantom ring and pass- 
ing through the vertical cardian ring, but not touching it, is the 
bail R, which is attached to the gyro casing at the point marked S. 
The vertical cardian ring is of such shape at the bottom as to 
permit the bail to swing freely through it. Attached to the ver- 
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tical cardian ring, and projecting through, but not touching the 
phantom ring, are two posts, not shown in Fig. 9. On thes # 
posts are carried small silver wheels, which rest on a flat commuta- - 
tor, which is carried on the movable frame of the compass, of — 
which the phantom ring and suspension head are integral parts, 
This commutator has two silver segments, insulated from each — 
other by a narrow piece of hard rubber. Normally, the silver 
trolley wheel attached to the vertical cardian ring rests on this — 
insulating strip. If the gyro tends to move about the vertical axis, 
this trolley is moved off of the insulating segment and on toone J 
of the silver segments, thus energizing a small motor M, termed 9 
the azimuth motor. The armature of this azimuth motor is geared J 
to the frame of the compass and when energized will turn this 7 
frame and consequently the top of the suspension wire in such? 
manner as to bring the insulated segment under the trolley wheel” 
and stop the motor. It can be seen that the frame, phantom ring 
and suspension head will always turn to follow the gyro in az 
muth, the azimuth motor assisting the gyro by taking all the work — 
of turning on itself. This is the solution of the first problem, a 
before stated, that is to say, the gyro is perfectly free to move © 
about the vertical axis in precessing toward the meridian, being 
suspended from what is, in effect, a torsionless wire, inasmuch as 7 
the top of the wire is constantly moving to follow the bottom. af ee 
The bail R, being attached to the lower side of the casing, sup 74 
presses the freedom of the gyro about the horizontal axis, tending 4 
always to bring its axis of rotation horizontal. Thus, if the gyro 9 
is rotating at full speed with its axis East and West, the earth, in 4B” 
turning, will rotate “ out from under ” it, as shown before, leaving 
its axis suspended out of the horizontal. The bail will exert a force “9 
through the point of attachment S, tending to bring the axis to “7 
the horizontal and in so doing will cause the axis of the gyro to 
precess toward the meridian. &- 
It will be noticed that the bail is attached to the casing eccentric- 
ally, so that when the axis of the gyro is out of the horizontal the — 
bail acts not only about the horizontal axis, but also about the — 
vertical axis. This force impressed about the vertical axis opposes 
the oscillation of the gyro by precessing its axle toward a horizom- 737 
tal position, thus damping the precession about the vertical axis i 4 
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as it approaches the meridian. The amount of this damping com 
stantly decreases as the axle of the gyro approaches the meridian, 
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and comes nearer and nearer to the horizontal, until, when the axle 
of the gyro is on the meridian and horizontal, the weight of the 
bail ceases to act about either axis the weight being then entirely 
supported by the trunnions in the phantom ring. When on the 
meridian with axle horizontal the gyro may be said to be suspended 
with three degrees of freedom and is statically balanced about all 
axes. In effect, the action of the bail is exactly as if you damped 
the swing of a pendulum with your hand and constantly lessened 
the amount of restraining force as the pendulum approached the 
yertical. This is the solution of the second problem, as before 


wWsin A 
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stated, that is to say, the oscillations of the gyro across the merid- 
ian are damped so that it will quickly settle down with its axis 
north and south. 

Fig. 10 shows that the angular velocity of the earth at any point 
O can be resolved into two components, » cos A, about a tangent to. 
the surface of the earth at the point O and sin A about the normal 
to the surface of the earth at that point; A being the latitude of 
point O. If the plane of rotation of the gyro is not coincident 
with the plane of rotation of the earth’s tangential component, the 
earth moves “out from under” the gyro, leaving its axis sus- 
pended out of the horizontal. The component of the earth’s rota- 
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tion about the normal to its surface leaves the north end of the 
axis behind on the east side of the meridian, inasmuch as the gyro 
tends to maintain its plane of rotation in space. 

Considering the gyro with its axis on the meridian, and analyz 
ing the effects of the vertical component of the earth’s rotation, 
we see that the earth, in turning from west to east under the com- 
pass, which tends to maintain its direction in space, will leave the 
north end of the axis behind on the east side of the meridian. The 
moment the axis is left behind the meridian, a portion of the tan. 
gential component of the earth’s rotation causes a tilt, which intro 
duces the gravity couple of the pendulum. Simultaneously with 
this, the damping couple of the pendulum is also introduced, tend- — 
ing to destroy the gravity couple. There will be some position of” eT 
lag behind the meridian at which the damping couple just main- 
tains the axis at a tilt such that the gravity couple can cause the - 
necessary precession to follow the vertical component of the * 
earth’s rotation. This is the solution of the third problem. Since ~ 4 
the component about the normal varies with the latitude, this 
position of lag is different for different latitudes. 

The fourth problem, that of driving the gyro continuously ata ~ i 
i 






















high rate of speed, is solved by using the three-phase induction — 
motor. 

If the axle of the gyro is north and south, easterly and westerly 
movements of the ship are merged in the movement due to the 7 
earth’s rotation and are negligible in amount. Northerly and 7 
southerly components of the ship’s speed, however, will cause the | 
ship to move out from under the gyro, deflecting it to one side of 
the meridian, inasmuch as the gyro tends to maintain its plane 
of rotation in space. The point at which the bail is attached to the 
gyro casing is very accurately determined, so that in accelerating 
and decelerating the ship in starting and stopping, or changing 
speed, the inertia of the bail acting about the horizontal axis will 
impress just the right amount of force to orient the gyro to the 
proper position on one side of the meridian to fulfill the new con- 
dition of speed and its damping couple will prevent any oscillation. 

Only the northerly or southerly components of the centrifugal 
forces introduced by the ship in turning need be considered and 
these forces are exactly comparable to the northerly or southerly 
components of ship’s speed. That is, if the ship, steaming due east, 
were to swing about a quadrant to a course due north, the effect 
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of oscillation would be equal to that of the ship starting from rest 
and attaining speed all on a northerly course. All are, therefore, 
cases of the same acceleration and are compensated for by the 
ballistic properties of the bail. 

Exact compensation for acceleration of the ship is only obtained 
theoretically at one given latitude, but the amount of oscillation 
produced at other latitudes is comparatively slight in all cases, 
and disappears entirely within a short interval after the ship comes 
upon a steady course. 

Forces introduced by rolling and pitching of the ship are elimi- 
nated by mounting the compass in ordinary gimbal rings or cardian 
mounting, so that all these forces which reach the compass are 
linear and have no gyroscopic reaction. 

As stated before, the gyro is, when on the meridian, suspended 
with three degrees of freedom and is statically balanced about 

“al axes, so that extraneous forces have no effect on it except by 
Mason of the inertia of the bail acting through the point of attach- 
ment to the gyro casing. 

It is seen from the above that the fifth problem is solved by the 


_ method of suspension and by accurately calculating the point of 
" attachment of the bail to the gyro casing so that the inertia of the 


bail acting through this point will orient the gyro to its correct 


_ testing position to harmonize with the attained speed condition due 


to latitude, speed and course of the ship, and at the same time will, 
by its action about the vertical axis, effectually prevent any 
oscillation from the correct resting position. 

It will also be seen from the above that the axis of the gyro- 
scopic compass on a moving ship does not point exactly north 
because : 

(1) It must lag a certain distance behind the meridian in order 
to introduce the necessary tilt for following the vertical component 
of the earth’s rotation, the amount of this lag depending upon the 
latitude. 

(2) The northerly or southerly component of the ship’s speed 
causes a certain deflection from the meridian. This deflection is, 
for a given latitude and speed, proportional to the cosine of the 
angle between the ship’s course and north. 

In the Sperry gyroscopic compass a mechanical device is used, 
which, when set approximately for latitude and speed of the ship, 
will automatically apply all corrections to the lubbers’ point, mak- 
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ing the readings of the compass card referred to the lubbers’ point 
absolutely true. This device will also, at all times, show the 
amount of the correction that is being applied. It consists of ay 
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t 
arrangement of cams, as shown in Figs. 19 and 20. This is the 
solution of the sixth problem. : 
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DESCRIPTION OF COMPASS AND ACCESSORIES. 


The gyro is driven by a three-phase induction motor the stator 
of which is mounted on the side of the gyro casing and projects 
inside of the gyro wheel, and the internal periphery of which caf- 
ries the short-circuited bars of the squirrel-cage induction motor. 
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The gyro wheel is shown in Fig. 11, which also shows the short- 
direuited bars and the ball bearings. 

Fig. 12 shows the stator of the motor, which is fixed to the side 
of the casing. This motor is capable of driving the gyro at 10,000 
fr. p. Mm. ; the normal speed is about 8600. 





























Fig. 13 is a side view of the vertical cardian ring, gyro casing 
and suspension wire. This shows the two posts on which are 
carried the silver trolley wheels. Levels are provided as shown. 
Since the axle of the gyro is always inclined out of the horizontal 
when it is off the meridian and precessing toward it, the position 
of the bubbles in the levels will tell whether or not the compass 
readings are to be depended upon. In starting the compass off 
the meridian, if it is seen by the position of the bubble in the 
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level that it is not on the meridian, it may be oriented by hand 
by impressing a force on the upper end of the axis. The manner 
in which this is done will be described in detail later under Instal- 
lation, Care and Operation. Just below the level will be seen the 
hole through which one of the pendulum arms passes. 

Fig. 14 is another view of the vertical cardian ring and gyro, 
This shows how the casing is mounted in the vertical cardian 
ring. The window on lower right side is for the purpose of 
getting the speed of the gyro wheel by means of the stroboscope. 

Fig. 15 is another view showing the space allowed for the 
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pendulum and the point at which the pendulum is attached. 
The small pipe shown just below the center line on the right is 
for equalizing the amount of oil on both bearings. The con- 
dition of oil and bearings can be seen through the windows on 
the ends of the journals. The gage at the top shows the degree 
of vacuum on the casing. The casing is kept under vacuum S0 
that less power is required in driving gyro, there is less heating, 
and the bearings are kept in better condition. With the new 
compass no loss of vacuum has occurred for several months. The 
pendulum is swung in the space shown between casing and ver- 
tical cardian ring, its arms go through the vertical cardian ring 
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by hand without touching it, and are secured in trunnions in the phantom 
> manner ring which is shown in Fig. 16. 
r Instal- At the top of the structure on the phantom ring is seen the 
seen the suspension head. Through the slip rings shown just below the 
suspension head, current is conveyed to the moving system for 
nd gyro, driving the gyro and for energizing the azimuth motor. The 
- cardian inclined ring shown just below the compass card is the cam 
rpose of which, acting in combination with cams set for latitude and speed, 
)boscope. automatically applies the corrections to the lubbers’ point, accord- 
for the ing to the heading of the ship. If heading east or west; no 
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correction is applied. If heading north or south, the maximum 
correction for the particular speed and latitude is applied. 


ittached. Fig. 18 is a view of the small reversible motor called the 


right is azimuth motor. The armature of this motor is slightly offset 
‘he con- from its field so that when it is not energized the armature drops 
lows on and disconnects itself mechanically, by means of the clutch shown, 
+ degree | from the gearing driving the compass frame. The motor is 
uum $0 © driven by direct current of 20 volts. It will be replaced in later com- 
heating, @ _ passes by a three-phase A. C. motor for the reason that the problem 
he new oF of reversal is simpler with the A. C. motor, and brushes will be 
is. The : _ ¢liminated thus making the clutch unnecessary, as without brushes 
nd ver ©) the motor will not act as a drag on the moving system. 

an ring © Pi 
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Fig. 19 shows the front view of the automatic correction device. 

Fig. 20 is a back view of this device showing the cams which, 
when connected to the cosine cam under the compass card, auto- 
matically solve the equations of speed and latitude. 

Fig. 21 is a top view of the compass showing a correction of a 
little over six degrees applied to lubbers’ point. This also shows 
method of suspension in gimbal rings. On the upper and lower 
sides of the inner circle can be seen the silver segments carried on 
the phantom ring and with which the trolley wheel attached to 











the vertical cardian ring makes contact in order to drive the frame 
of the compass to follow the sensitive or gyroscopic element. 

Fig. 23 shows the compass assembled with casing removed. 

Fig. 24 shows compass with casing on, cover removed. 

Fig. 25 shows it completely covered by its casing. It can be 
locked in this condition to prevent tampering. 

The apparatus which has just been described is called the master 
compass. Its position in the ship should be below the protective 
deck, behind the heaviest armor of the ship and as near the 
metacentric line of the ship as possible. This location would of 
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cotirse remove it from the view of the helmsman and navigator. For 
the purpose of indicating, to distant stations, the heading of the 
ship, as shown on the master compass, an auxiliary system is used, 
called the compass repeater system. These repeaters are placed on 
the bridge, in the conning tower, in the steering engine room, in the 
chart house, in the captain’s cabin, and wherever else desired. They 
have a dial similar to the ordinary compass dial controlled electric- 
ally by the movements of the master compass, so that the repeaters 
at all times indicate the same readings as the master compass. 
This distant control of repeater dials from master compass dials is 
accompiished by a commutator geared to the moving frame of the 
master compass, and controlling the flow of current to the poles of 
asmall six-pole motor in the repeaters, a diagram of which is 
shown in Fig. 26. The armature of this motor is geared to the 














fepeater dial so that one complete revolution of this armature 
turns the dials through two degrees. The brushes of the con- 
trolling commutator are geared to the master compass dial so that 
they make one complete revolution with two degrees movement 
of the compass. Four wires connect the segments of the com- 
mutator to the motor ; one of these wires is common to all poles, 
the other three each go to one of the pairs of poles, as shown in 
Fig. 26. Suppose the brush of the master compass commutator to 
be turned into such position as to supply current over wire 1 
Teturning it by wire 3, then poles A and D would be energized and 
the armature wouid be drawn into the position shown by the 
_ sketch. Now suppose that the brush is turned so as to connect 
| Wires 3 and 4 to the negative source of supply as will be the case 
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if the master compass moves %°, then the armature is drawn half 
way between poles A and B, and poles E and D, or it has moved 
through 1/12 of a revolution, and the dial through % of a degree. 
Since the move takes place half way in the sixth of a degree move. 
ment of the master compass, the maximum error of the repeaters 


is 1/12 of a degree or 5’. These repeaters are portable and may — 
be placed in any position ; they are made in two types at present, — 
the binnacle type, which is mounted in gimbal rings, and the wal] — 


type, which may be fixed to the wall. Another type is being | 


developed, called the recording type, which is so designed with 








Fic. 27. 


clock-work attachment as to keep a complete record of all courses 
steered. This will be of considerable value to the navigator, 
both for checking up courses used in dead reckoning and for 
checking the work of the helmsman and officer of the deck. 

Fig. 27 is a view of the wall type of repeater, such as is used if 
conning tower, captain’s cabin, etc. 


Fig. 28 is a view of the new card which it is proposed to use om 


repeaters. It will be noticed that the degrees are marked in heavy 
characters on the outside of the circle. A design for a repeater 
having an integrating dial in the center has been proposed and 


will probably be tried in the near future. The center or integrating . 
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dial will be so geared to the outer dial as to make one complete 
revolution for each ten degrees movement of the outer dial. The 
inner dial will be graduated by degrees and 1/12 degrees so that 
the heading can be determined and the course steered very accu- 
rately. The transmitting commutator is so mounted on the master 
compass that corrections which are applied to the lubbers’ point by 
the automatic correcting device are also applied to all repeaters. 

All wires to repeaters pass through cut-out switches on the 
switchboard shown in Fig. 22. Each wire is fused so that in 












pe, 





case of short circuit on any repeater its fuses will blow, thus 
isolating it so that its troubles will not affect the other repeaters. 
In the common wire to each repeater is a small incandescent lamp 
which can be seen in the center of the switches. When repeaters 
are in operation and current is flowing to their motors these 
lamps are lighted. If anything should occur to open a repeater 
circuit this state of affairs would be indicated at the switchboard 
by the lamp for that repeater failing to glow. 

It will be noticed that the cut-out switches are all double-throw ; 
this permits of connecting any repeater to the master compass 
or toa device termed the synchronizer (shown at bottom of board) 
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with which the repeaters may be turned by hand to any desired 
reading. The synchronizer is used to bring the repeaters to the _ 
same reading and to the reading of the master compass. 

To synchronize: (1) Throw switch of the repeater or repeaters 
to be synchronized to the left thus disconnecting them from the 
master compass transmitter and connecting them to a similar 
transmitter within the synchronizer. This operation also turns out 
small lamps which illuminate the repeater dials and which, when ~ 
lighted, indicate to the helmsman or other person using the — 
repeater, that it is connected to the master compass. (2) Throw 
lower right hand switch to the left thus energizing a device © 
within the repeater termed the stop magnet which will stop the — 
repeater dial with its zero mark at the lubbers’ point. (3) Throw 
lower left hand switch to the right thus energizing the synchronizer | 
transmitter with direct current at 20 volts. (4) Turn synchronizer 
dial through a complete revolution. This operation turns repeater 
dials until their zero marks arrive at the lubbers’ mark at which — : 
point they will be stopped and held by the stop magnet. (5) Tum 
synchronizer dial to zero and open stop magnet switch. Repeaters 
are now at the same reading as the synchronizer and are free to 
turn with it. (6) Turn synchronizer (and consequently the” a 
repeaters) to the reading of the master compass and throw” 
repeater switches to the right thus connecting them to the mas 
compass. (7) Open lower left hand switch. 

It will be observed that the cut-out switches have seven legs. 
One of these is the common wire to repeater motor and stop ~ 
magnet. Three are section wires to the three pairs of poles in © $ 
repeater motor, one is to stop magnet and the two remaining go 
to the binnacle lamp. us 

The switchboard in Fig. 29 supplies 125 volts D. C. for driving © : 
the motor generator, and supplies the three-phase A. C. from this 
motor generator to the induction motor of the compass. This 
switchboard also supplies 20 volts direct current to the repeater 
system and the azimuth motor of the compass. The instruments 
at the top of the board are A. C. ammeter and voltmeter for 
showing the current being applied to the gyro motor and the volt 
age at which it is being supplied. The voltmeter is provided 9) 
with a switch shown between the two instruments by means of 
which the voltage of any of the three phases may be determined. | 

|) 
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The three lamps at the top of the board are in series with each © 
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phase wire and indicate by their glow when the three phases are 
all in operation. The starting and speed control box for motor 
rator is shown. at bottom of switchboard. The repeaters are 
ovided with two means of 20 volt supply, one from motor gen- 
erator and one from storage battery. The solenoid operated switch, 
shown just above starting box, is used for automatically disgon- 
necting the generator in case of failure of its voltage so that battery 
may remain connected and not discharge back through generator. 





Fic. 20. 


A reversing switch is provided with which two of the phase wires 
to the gyro motor may be reversed, thus reversing the motor to 
assist in stopping gyro when shutting down the compass. Another 
Switch is provided for short circuiting the phase indicating lamps 
in case any of them burn out. The shorter arm on the starting box 
is used for energizing the motor field, The longer arm is for the 
purpose of controlling motor-armature resistance and motor field 
resistance ; i. ¢., for starting the motor and controlling its speed. 


19 
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The usual no load and overload releases are provided which 
reset starting arms when circuit supplying motor generator is 
opened or overloaded. . 

Fig. 17 is a view of the motor generator. It has a capacity at © 
the generator end of 4% K. W. with unity power factor a 
about 10 inches high and 14 inches long. 


INSTALLATION. 


the two switchboards should be placed together below the pro ~ G 
tective deck behind heavy armor, and as near the metacentric line 

of the ship as possible. The central station on board battleships ~ 

has usually been found to be the best location. . 

The navy standard practice should be followed as to conduit, | 
cable and connection boxes in putting in the wiring for repeat 

The installation should be placed under the care of a good elee™ 
trician who is not a watch stander and who can give most of his 
time to keeping the outfit in good condition. One of the electricians — 
in the fire control division will be found to be a good man for this. — 
On the Delaware the electrician who cared for the compass 
looked out for the condition of the ship’s service and fire contrdl 
telephones, but as he was an exceptionally good man, he had 
difficulty in doing both, 

The switchboards and motor generator should be given 
ordinary care usually given such electrical appliances, that i 
they should be kept clean, binding posts tightened, etc. if 

The master compass and repeaters should be kept clean and free — ; . 
from dust. Master compass casings should be kept on at all times 
except when adjusting, starting or making observations of com 
pass. Levei of oil in bearing cases should be frequently noted—it § 
should never be filled above center of the glass and may be § 
allowed to fall quite low before refilling. A special oil which is 7 
furnished with the compass should be used. 
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STARTING (preliminary adjustment). Ei 

Before starting it is well to remove the silver trolley wheels 9 

and examine contacts carefully. Replace trolleys with a small 7) 

piece of paper inserted in trolley arm in such manner as to hold 777 
it out of physical contact with silver segments—note position of 

sensitive element—it should be in an exact central position and © 

















GYROSCOPE AND SPERRY GyRoscoPic COMPAss. 547 
ded which when moved away from that position should return to it by 
ae oscillations with period of from 10 to 20 seconds. If sensitive 

; element does not return to a central position relative to frame, 
apacity ate oe phantom ring, the head of suspension wire should be shifted 
tor ands until it does. This is done by means of a tangential screw found 

under the cap over the suspension head. Note positions of bubbles 
’ jn levels—levels should be adjusted so that when compass is at 
-® test the bubbles are at the southerly end—when running in 40 N. 
npass and — Lat. the bubbles will be in the center. All compasses are adjusted 
the pre “§ {orun with level in 40 N. Lat. 
entric lime § © The levels should never require adjustment. If on examination 
attleships — é they are found to be out of adjustment, one should look carefully 
s over the gyro casing to see if any weights have been shifted or 
) conduit, | heavy objects allowed to accumulate thereon. Remove paper from 
repeaters. . trolleys and test azimuth motor with D. C. power on. Motor 
rood elec respond freely in either direction and should not cause an 
ost of his a motion of frame when gyro is brought to rest. 
ectricians a, 
| for this. % To Srart (see Fig. 29). 
> i (1) See that all switches on gyro energy board are open— 
» had : )Marting arms back. Tell distribution room to throw power on 
” §Jfo system. 
iven Gal (2) Throw power on azimuth motor. 
ee: me (3) Throw power on motor generator. 

+ 3 (4) Connect gyro motor to motor generator being careful to see 
and faa a that double- -throw switch is thrown into position marked running 
all times Me and not position marked stopping. 
of call i (5) Both starting arm and generator field control arm being 
oted ae thrown to left, the motor armature circuit is open and all resistance 
eae is cut out of generator field and motor field. 
vhich is (6) Throw the shorter arm all the way over to the right, thus 

energizing the motor field. Move the longer arm to the right, thus 

gradually accelerating the motor-generator until the A. C. am- 

meter shows a current of three amperes flowing to the gyro motor. 

Voltage will then be about 40. As gyro gradually accelerates, cur- 
wheels rent will drop and voltage will rise. As current tends to drop keep 
a small 7 itat 3 amperes by moving starting arm to the right cutting out more 
to hold » and mere armature resistance until gyro is nearly up to full speed, 
me 4 as will be shown by voltage of about 120 with current of 3 amperes. 
on 


Starting arm by this time will have cut out all armature resistance 
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and will be on speed regulating points to the right which weaken 
field of motor by cutting in field resistance, thus increasing the 
speed (shunt motor). Leave starting arm in this position and 
as gyro gradually accelerates up to full speed current ‘will drop 
to one ampere and voltage will rise to 130 which is the proper 
criterion for correct speed. 

In accelerating to full speed the gyro may pass through two 
critical stages at which the period of revolution is synchronous 
with the characteristic of the shaft thus causing vibration of the 
sensitive or gyroscopic element. It is well to steady the sensitive 
element with the hand in passing through these stages although 
no harm will result. 

About twenty to twenty-five minutes are required to accelerate 
the gyro to full speed. 

If, in starting the compass, there is any need to get correct 
readings immediately, the axis may be placed on the meridian by 
hand in the following manner: When the gyro is running at 
full speed bring its axis level by exerting a slight torque on the 
trolley posts in the direction in which it is desired to make the 
bubble go. After leveling the gyro watch the bubble and time 
its departure as it moves from the center of the level. The number 
of divisions on the level over which the bubble moves per minute, 
multiplied by five, gives approximately, the displacement in degrees 
between the axis of the gyro and the north and south meridian. 
The direction of north is shown by the direction in which the 
bubble moves. The compass may be set approximately, in accord- 
ance with the displacement ascertained from the action of the 
bubble, by applying moderate vertical presure on the end of the 
axis which is highest. Pressure on the north end of the axis 
causes westerly movement and vice versa, but it is only necessary 
to remember to exert a force on the highest end tending to force 
it to a normal position and in that way assist the action of the 
bail. When the gyro has attained its normal north and south 
position the bubble will remain stationary or will vibrate equally 
on both sides of its normal position if the ship is rolling. 

(7) After the gyro has been brought to full speed and is on 
the meridian, synchronize all repeaters and connect them to the 
master compass. 

When the gyro is running careful attention should be paid to 
all switchboard instruments and indicators to see that circuits are 
in normal condition. 
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In case of failure cf the direct current supply to the motor 
generator the gyro will continue to run with sufficient speed to 
maintain its directive force for about two hours. In case of 
momentary failure of direct current, such as would be caused 
by a fuse blowing, the gyro motor should be disconnected from the 
generator. When supply is re-established the motor generator 
should be brought to normal speed before connecting it to the 
gyro motor. 

The phase indicating lamps at the top of the board in Fig. 29 
are normally short circuited by the three-pole switch below 
the ammeter. To ascertain whether or not all phases are in 
operation open the three-pole switch; a glow in all of the three 
lamps indicates that current is flowing in all phases. In case of 
failure of one phase speed of the motor-generator should be 
teduced to about two thirds of normal running speed. Gyro motor 
Wi continue to run on two phases but if shut down will not 
@att unless all three phases are operative. 

The compass may be left running for months without any appre- 
table wear on the bearings, but it is best to shut down when the 


ship is to be in port for more than two or three days. 


To shut down: (1) Stop motor generator, (2) disconnect 
gyro motor, (3) throw gyro motor switch to position marked 
“stopping,” (4) start motor generator and run at a sufficient speed 
to maintain a reversing current of three amperes on the gyro 
motor, (5) disconnect repeaters, (6) open twenty volt supply to 
azimuth motor and repeaters, (7) stop motor generator. Gyro 
wheel will come to rest in about twenty minutes. Azimuth motor 
should be kept energized until gyro wheel has come to rest. 

Remember (a) to keep the compass covered, (b) to start gyro at 
least two hours before getting underway, (c) to turn current on 
azimuth motor before starting gyro, (d) to accelerate gyro by 
maintaining a flow of three amperes, (e) that a correct running 
speed is indicated by a flow of one ampere at one hundred and 
thirty volts, (f) that compass will come to the meridian auto- 
matically by reason of the earth’s rotation but may be placed on 
the meridian by hand in much less time, (g) that the azimuth 
motor should be kept energized while stopping the gyro. 
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AN IMPROVEMENT IN FLOATING DRY DOCKS. 
By Civic ENGINEER A. C. CUNNINGHAM, U.S. Navy. 





Experience shows that with steel floating dry docks, unless 
carefully and continuously preserved, rusting will soon set in and 
the deterioration will be rapid. This deterioration is the most 
rapid on the interior of the structure, and next on the submerged 
exterior portions. The surfaces which are continuously exposed 
and easily accessible are easily preserved. The preservation of a 
Weel floating dry dock depends on its periodical self-docking, 


‘by which the submerged exterior and interior portions are brought 


above water and may be dried, cleaned and painted. Self-docking 


> is ordinarily a slow, tedious and expensive operation, and while 


in progress places the dock completely out of use. 

With many steel floating dry docks the expansion of the -struc- 
ture to meet new conditions is also impossible. The docks are 
designed for a certain maximum ship and can not be increased 
beyond this limit. This limitation is partially overcome in docks 
of the independent sectional type, where a new section can be 
added to the existing sections, and the dock thus lengthened and 
proportionally increased in lifting power. This, however, does 
not cover the case where it may be desirable to increase the lift- 
ing power without increasing the length. 

To further increase the usefulness of floating dry docks, and 
to overcome the limitations previously mentioned, the author 
submits the design shown in the following figures: 

Fig. 1 is a sectional side elevation; Fig. 2, a plan view; and 
Fig. 3, an end elevation; all showing a pontoon self-docked. It 
will be seen that this design is a combination of the principles of 
the Rennie pontoon dock and the Cunningham sectional dock, 
in which the sections are integrally connected together above the 
normal water line. The first gain is in the ease and rapidity of 
self-docking. There is no change or disturbance of moorings. 











tu 


AN IMPROVEMENT IN FLOATING Dry Docks. 


wn 
uN 


A pontoon is taken out sideways and docked as an independent 
vessel. If an extra pontoon is provided, the dock is only out of 
commission during the time taken to shift the pontoons. An 
important gain is the ease of continuous and thorough preservya- 
tion. The pontoons may be periodically docked in rotation, and 
the preservation effected before deterioration has begun. In fact, 
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with this type of dock there need be no deterioration from rusting, 
and the dock can be kept in continuous use at the same time, 
when an extra pontoon is provided, as in Figs. 1 and 2. 

This design of dock has the advantage of possible longitudinal 
expansion, the same as an independent sectional dock, as shown 
in Fig. 4. In this figure an original three section dock shows 
a fourth section added in dotted lines. This has an added aé- 
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yantage over the independent sectional type, in that, if the four 


section dock is separated at: the center into two smaller docks, 
each part retains the self-docking feature. 
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As a floating dry dock will lift a ship longer than itself, it may 
become desirable to increase the lifting power of a dock without 
increasing its length. This may be done with this type of dock 
by replacing some or all of the original pontoons with deeper ones 


_ 48 shown in Fig. 5. These new and deeper pontoons may also’be 
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shifted to points of maximum load for special cases, as shown in 
Fig. 6. This increase in lifting power may also be accomplished 
by increasing the length of the new pontoons instead of the depth, 
as shown in Fig. 7. Where increased lifting power is secured 
with longer pontoons, the original pontoons may be lengthened 
to advantage, and with the least change in the original structure. 

This type of floating dock also admits of the most economical 
original design where that becomes a matter of importance, as 
shown in Fig. 8. The depth of pontoons and the gauge of ma- 
terial in the side walls may be proportioned and distributed with 
reference to the curves of weight and stress so that there will 
be the least excess of material over that required at any point. 

The construction of this dock becomes the simplest of any yet 
proposed, and can be progressively and economically carried on 
by a small force. The pontoons may be built in succession and 
their side or end launch is of the simplest nature on account of 
their comparatively small size. Two pontoons having been 
gotten overboard, the erection of the side walls on one section may 
be begun in place. When two sections are completed they will be 
connected with each other, and so on progressively until the 
entire completion of the dock. For the greatest elasticity in use, 
it is contemplated that each section will be fitted with its own 
pumping plant, all of which may act in unison in the completed 
dock. With the completion of one section, the continuance of 
the construction may be made independently of the launching 
ways, as the succeeding pontoons may be built directly on the 
section which has been completed. 

While the dock admits of progressive construction, it is also 
possible of the quickest construction of any yet proposed. All 
pontoons may be constructed simultaneously and the side wall 
material fabricated at the same time. With the launch of the 
pontoons the erection of the side walls on all pontoons may be 
proceeded with, and the completed sections all assembled at once. 
It seems a safe prediction to say, that under a sufficient stress 
a dock of this type of any magnitude could be constructed in from 
three to four months, 

Summarizing the preceding statements, we have in this pro- 
posed type of self-docking steel floating dock the following ad- 
vantages and improvements: A dock that can be built either 
progressively, or in the shortest possible time of any type yet 
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on account of the possibility of working on all parts 
at once. One that can be constructed in a very limited space 
with small facilities, and completed and assembled at the most 
convenient point. A dock that begins to be operative with the 
completion of any one section. One that can be expanded in 
lifting power alone, or in dimensions and lifting power at the 
same time, and such expansions made while the dock remains in 
use. Of more immediate and constant importance, a dock that 
can be continuously preserved with the least trouble and expense, 
without risk, and be continuously available for use at the same 
time. 
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THE DESTRUCTION OF THE U. S. STEAM FRIGATE 
MISSOURI AT GIBRALTAR, AUGUST 26, 1843. 


By Surceon A. FARENHOLT, U.S. Navy. 





The loss by fire of the U. S. Steam Frigate Missouri at Gibraltar 
during the night of August 26, 1843, was a most deplorable 
accident and attracted at the time more widespread comment than 
any other similar accident has before or since. It came at a time 
when the U. S. Navy had recently suffered an unfortunate serics 
didisasters. The sloop-of-war Peacock was lost off the Columbia 
River bar, July 18, 1841, all saved. The sloop-of-war Concord 
was beached and became a wreck, October 2, 1842, off the East 
Coast of Africa, three were drowned, and the small sloop Grampus 
foundered off Hatteras during the early part of March, 1843, and 
all hands were lost. 

The adoption of steam as a method of propulsion for vessels of 
war was first used by the United States, and the first vessel so 
equipped was the Fulton the first, built at New York in 1814. She 
was a hybrid vessel of 2000 tons, mounting a battery of 30 guns; 
she had two separate hulls with the propelling paddle wheel between 
them, the engines being in one hull and the boilers in the other. 
This vessel remained at the New York Navy Yard practically her 
whole life, much of the time as a receiving ship, and finally was 
destroyed. there by an accidental explosion, June 4, 1829. Our next 
steamer was the Fulton the 2d, a small paddle vessel which did con- 
siderable work and was finally wrecked near Pensacola in 1859. 
The third was the small tug Engineer purchased in Baltimore in 
1836, and used chiefly at the “ Norfolk station,” as it was called in 
those days. 

With this meager ancestry the more regular steam navy may 
be said to have been inaugurated with the building of the Missis- 
Sippi and the Missouri, two splendid sister ships, the equal of any 
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in the world and the pride of the country. They were built under 





the personal supervision of Commodore M. C. Perry who has been | 
referred to as the “ father of the steam navy.” They were laid 
down in 1839, and completed in 1841, the Mississippi at Phila ' 
delphia and the Missouri at New York. The former proved to be 
a most useful vessel, she made six cruises in all, circled the globe i 
twice and was finally burnt to prevent capture in the river whose = 4 
name she bore, March 14, 1863. Strangely enough both of these 
pioneer ships met their ultimate fate in the same manner, destruc t 
tion by fire. Some data concerning these vessels may prove of 
interest as showing the wide step between them and the modem 
Dreadnought. Lf 
Class, steam frigate, paddle. Spread of canvas, 19,000 sq. ft. 
Rig, bark. Av. speed knots, 7-10. 
Tonnage, 1692. Crew, 270-500. 

Cost, $567,500. Battery, 2 10-inch; 8 8-inch, 
No. of engines, 2; kind, side lever. Length, 225. 

No. of boilers, 4: kind, flue, copper. Depth, 23.6. 

Diam. cylinders, 75 inches. ’ Av. rev. per min., II. 

Length of stroke, 7 ft. Av. steam pressure, 12 Ibs. 

Diam. paddle wheel, 28 ft. Sq. ft. fire surface, 5400. 

Width paddle wheel, 11 ft. Av. consumption coal per hour, 200 
Width of paddles, 3 ft. Ibs. ; 
Dip of paddles, 6 ft. Tons of coal carried, 550. . 
Number of paddles, 21. H. P., nominal, 458; actual, 650. ' 


The following account of the Missouri's unfortunate loss is based 
upon a pamphlet published at Boston in 1843, by William Bolton, 
one of her crew. 

Under the command of Captain John Thomas Newton, with 
a crew of 384 men, the vessel left Norfolk during the afternoon of 
August 5, 1843, having on board the Hon. Caleb Cushing, the © 
recently appointed minister to China, and his suite, who were to ~ 
be carried as passengers as far as Alexandria, Egypt. Her only 
service prior to this diplomatic mission and subsequent to her 
original commission was a short cruise to the West Indies, during 
which an unsuccessful attempt had been made to turn her smoke 
into her paddle-wheel houses. She was the first steam frigate 
to cross the Atlantic, and made the port of Fayal in 12% days. 
During the passage over it was recorded that the deck force did 
not take kindly to the frequent hoisting of ashes, a new duty for . 
them, but rather an old one at the present time, and, that in order — 
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to stimulate cheerful compliance with such orders from the boat- 
swain’s mate as, “lay aft all the st’b’d watch of the fore topmen 
and hoist cinders,” extra grog was frequently served. The ship 
was coaled from a small English brig during the short stay at 
Fayal. There the crew enjoyed the fresh fruits brought off by 
the bumboatmen and the master at arms had the usual trouble 
with visitors over liquor smuggled on board, often in skins secreted 
in cheeses or fowls. The ship remained there over Sunday and 
the captain, as was then customary, performed divine service. 
Fires were kindled and under sail and steam the ship left the harbor 
Sunday afternoon. The coal recently taken on board was found 
tobe excellent in quality and the “ incrustations on the fire grates ” 
considerably reduced, the “ cinder hoisting lessened one half and 
the speed increased. 

During the afternoon of the 25th, the ship anchored at Gibraltar 


in‘a quarter less four, abreast of the quay.” Early the next 


“Merming hammocks were piped, boats lowered, tackle got up and 

ne; breakfast was piped and the bumboats came and left the ship. 
At 10 o'clock the port was saluted with 17 guns which was 
amswered from the Rock and, the water and coal having come 
alongside, the men were told off to get it on board. This work lasted 
aliday without incident. Suddenly, at about five minutes past eight, 
and apparently without slightest warning, a boatswain’s mate who 
was stationed on the st’b’d hammock netting attending to the 
whipping of the bags on board, saw flames rising from the fore 
hatch. He cried “ring the bell! fire!” and after some slight 
preliminary confusion, during which a young drummer boy 
becoming frightened after giving his drum a few taps, ran aft and 
dived overboard through one of the open stern ports, all hands 
were got up and the fire energetically fought. Fire lines were 
formed and every bucket in the ship requisitioned ; the “ double 
boxed engine pumps ” were manned and fire hose stretched. 

The fire * had started in the fore hold where hemp,-oil, turpentine 
and paint were stored and had very rapidly gained headway. The 
first lieutenant was on deck before the bell ceased ringing. He 
ordered the usual preparations and proceeded below at once to 


* Captain J. T. Newton, the commanding officer of the Missouri when she 
was burned in Gibraltar harbor, August 26, 1843, reported to the Secretary 
of the Navy that the accidental breaking of a demijohn of turpentine, the 


ogg which fell into a lighted lamp beneath, set the ship on fire— 
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ascertain the origin and condition of the fire. With the gunner’s 
mate they tried to get to the forward magazine where 2900 Ibs. of 
powder were stored but the flames cut them off. Again entrange 
was tried through the manger gratings but it also was unsuccessful, 
The whole berth deck was soon on fire and flames shot up through 
the after hatchways. The gunner was given the keys to the after 
magazine in which 5745 lbs. of powder were stored, and ordered to 
“drown ” it immediately, this was done. The first lieutenant then 
went to the fire room and, after consultation with the engineer 
officers, it was decided to open the Kingston valves. These were 
twelve in number, in bottom and bilge, and were 4% inches in 
diameter. The two injection pipes, 6 inches in diameter, were 
also opened, and in a few minutes the water had risen to about 
four feet above the floor plates, driving the men on deck. A sentry 
was placed over the spirit room. Arm chests containing powder 
horns and loaded shells were hoisted by both marines and seamefi 
and thrown over the side. The engine pumps continued to work but 
from this time on it became the usual story of an uncontrollable 
fire on a wooden ship, a fight against certain loss. A gun was 
ordered to be fired, an eight inch as there were no saluting guns on 
board, but, on account of there being many smal! boats around, 
it was not done. A signal gun was however fired at this time from 
the Rock, and, by order of the governor, the gates were thrown 
open, at that time an unprecedented courtesy. Four blue signal 
lights were displayed from the doomed ship, two on the “ larboard” 
quarter, and two on the taffrail, which were answered at once by 
a 42 pdr. from the British line-of-battle ship Malabar, 74. <A boat 
from the dockyard with 36 convicts and an engine appeared and 
flooded the berth deck through an after st’b’d air port. Malabar's 
pinnace came under the fore chains with a hand engine and two 
carpenter’s mates and the latter endeavored to scuttle the ship 
through the side but, on account of the network of bolts, this could 
not be done. They then stopped up the scuppers and played water 
through the port hawse hole. Then came the Royal Irish sappers 
and played water through the st’b’d forward air port. The 
American ship Rajah and the American bark Pons got out their 
boats and saved much property, public and personal ; the chronom- 
eters, paymaster’s books and specie. 

3y this time there was about eight feet of water in the hold and 
the ship, having previously swung with the light wind, was touch 
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the bottom. The British steamer Locust got underway and 
coming close aboard hailed and offered to tow the Missouri into 
deeper water, but this could not be attempted. The ends of the 
ship were isolated and crowded with men, the waist was a mass of 
ever increasing flames. 

The captain had stood on the top of the wheel house during the 
greater part of the conflagration and, seeing the danger and use- 
lessness of further effort, ordered “‘ men save yourselves.” With- 
out unseemly haste the ship was abandoned. Both “ steering-sail 
booms ” carried away with the weight of men but all hands were 
rescued by the many boats which formed a ring about the ship. Of 


. the crew’s pets a big Newfoundland dog was saved but a bear, a 
: mascot from the Ontario, could not be induced to leave and 


perished on board. 

_ Within seven minutes after the captain had left the side the 

" mainmast fell and, shortly after, the two forecastle Paixhan guns 
: d through the deck, one of them exploding. At about 2 
=. in the morning the forward magazine, the vessel having 
G@feened to port, detonated and tore the whole forward part of the 
“ship out. The hulk and the coal burned until past 8 o’clock the 

following morning. About 200 of the crew were taken to the 

" Malabar where food, rest and clothing were supplied them. 
“Middies ” were described as “ running around with lieutenants’ 
tniforms reaching nearly to their heels,” and the men “ resembled 
aparcel of Mexican recruits or Botany Bay deserters.” The next 
day was Sunday, and after the Episcopal service had been read by 
the captain, the crew proposed to take up a collection for the 
unfortunates but this was declined, chiefly because the Malabar’s 
men had recently helped two other crews under similar circum- 
stances. The American ship Rajah was at once chartered to take 
the men to Boston and on Sunday evening they were put on board, 
the remainder of the ship’s company being rounded up from the 
various vessels in the harbor, from the Barracks and from the 
wine houses ashore. No one was lost. On the following day the 
captain mustered his crew on the Rajah, thanked them and “ recom- 
mended a continuance of discipline and subordination.” 
A week was spent in saving property which included portions 
of the rigging, sails, two bowers, st’b’d sheet, kedges, fifteen 
fathoms of chain, ship’s coppers and a quantity of iron.* Captain 


‘ *Captain Newton was tried by court-martial, in 1844, for “ negligence,” 
and was sentenced to two years suspension—C. W. S. 
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Newton with some officers and a few of the men remained behind 
to further dismantle the wreck. 

On the voyage home the Rajah was very crowded and uncom- 
fortable, “ rugs’ were issued instead of hammocks and wet and 
stormy weather was encountered. On the forty-second day the 
ship arrived at Boston and the men were taken on board the 
receiving ship Ohio that afternoon. A short time after this disaster 
Congress appropriated $60,000 to remove the wreck and obstruc- 
tion from the harbor. 
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COORDINATION BEFORE AND DURING WAR. 
By Captain F. K. Hitt, U. S. Navy. 





World politics and national policies are subjects which vitally 


interest every citizen of a great and growing country like the 
United States, but they seem to be more especially the business of 


statesmen, our naval and our military officers. 
Tt is from the point of view of the naval officer that this article 
Swritten because it seems to the author that in the higher ranks 
of the profession a knowledge of world politics and national 
“policies is essential. The naval officer in peace times as well as 
‘during war is often required to act on his own initiative in national 
situations where errors due to lack of knowledge might produce 
grave results. 

This article will endeavor to show that war is usually caused by 
a policy pursued by one nation, which policy produces antagonism 
in another nation or nations; that war being the result of the 
enforcement of a policy, must be conducted to obtain the object 
sought by the policy and that the treaty which ends the war must 
be drawn to safeguard that policy, if the nation which was enforc- 
ing it is successful, or must definitely withdraw that policy if that 
nation should be defeated. 

Having established the truth of the above statements, a deduction 
will be made from them to show that a war will be properly carried 
on when the statesmen, who control the steps preceding and 
subsequent to war, work with and sustain the two military branches 
in harmonious plans during war, which plans are drawn to 
further the policies which caused the war; and further that it is 
necessary for the military commanders to study and broadly com- 
prehend the policies of governments so that their plans will fit 

the ends to be attained. 
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Finally a plan will be suggested by which both the preparation 
for war and the conduct of war will be coordinated. 

Every great country has certain policies which are adapted to 
the needs of that country and these policies are used as guides in 
the conduct of its affairs with other countries. 

These policies are usually developed by the necessities of the 
country adopting them either to insure the territorial integrity of 
the country itself or else to further its interests in order that the 
country may derive the greatest material benefits therefrom. 

The United States has at the present time two great policies; 
First, The Monroe Doctrine, which was originally drawn up as 
a defensive measure against the Holy Alliance and by which the 
integrity of the United States (as well as other American 
countries) was guaranteed against European encroachments, and, 
second, The Open Door policy, which is a recent development 
calculated to give equal opportunity to all nations in the market§ 
now being developed in the Far East. The aim of both these 
policies as far as we are concerned is to enhance the power of the 
United States in political and commercial fields. 

Another policy recently adopted is that of the exclusion of 
Asiatics, which policy has for its object the maintenance of a 
high standard of living for the citizen laborers of the United 
States. 

The policies of a nation are almost of necessity antagonistic to 
the people of some other nation or nations, for they are usually 
formulated for the aggrandizement or protection of the nation 
adopting them. Ifa policy gives certain advantages to the citizens 


of a state, necessarily the citizens of some other state are placed at 5 


a disadvantage ; and the friction developed by the struggle for 
advantage will if sufficiently great either produce war or one of 
the nations involved must submit its will to the other because it 
is less strong or not well prepared to prosecute a war. 

This statement does not mean that when a country becomes 
prosperous others must necessarily lose in prosperity, but it does 
mean that the rise in power of any state results in a relative 
diminution in power or prestige of another state or states. 

The Monroe Doctrine has frequently in the past caused_con- 
siderable friction between the United States and Europeam 
countries, and there was a direct threat made by the United States 
against England in the Venezuelan case which, if England had not 
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acknowledged the right of the United States, would have resulted 
in war. Again, the Open Door policy in the Far East has also 
caused considerable friction. Although at the present time (1912) 
most of the great powers have declared in favor of the Open Door, 
yet nevertheless time may develop a condition in which one or 
more of those countries may think it advantageous to bring forward 
or revive the policy of “ Sphere of Influence” and do away with 
the Open Door. The Sphere of Influence policy gives the nation 
dominant in the Sphere special rights and is directly contrary to 
the Open Door policy. England, Germany, and Japan are great 
tivals of the United States in manufactures and as they all aspire 


_ to Spheres of Influence in China, it is probable that, if in the race 
> for commercial supremacy any one of these countries finds that it 


is being outdistanced by a rival, then that country would endeavor. 
bya change from the “ Open Door”’ to the “ Sphere of Influence ” 
Wilicy to regain the lost ground. 

n having seized Corea and also being already partially 
Bi iched i in Manchuria is thus geographically near to China and 
q@uld pass most readily to the “ Sphere of Influence” policy if 
she thought that thereby she might gain an advantage over her 
fivals in trade. 

The decision as to what policies a republic is to pursue rests 
primarily with the people and is expressed by their agents tem- 
porarily in control of the Government. In the United States the 
President, Secretary of State, and the Houses of Congress (more 
especially the Senate) are the custodians or the directors of the 
policies of the people and they must decide what policies shall 
be carried through in spite of all opposition by foreign countries. 
This brings it directly to the President and his assistants to decide 
which policies the country is able to carry through, and in reaching 
this decision he must consult the naval and military authorities 
in order to get their expert advice as to the power of the 
United States to enforce its will on foreign states ; in other words, 
to wage a successful war. It would be useless or inexpedient to put 
forward a policy as one for which the United States would fight 
if at the time its naval and military forces could not expect to 
cope successfully with the probable enemy. If, after consulta- 
tion, the President finds that certain policies, which would bring 
on friction with special foreign states, are not capable of being 
carried through with the present naval and military forces and 
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yet the policies are of such vital importance to the growth of the 
country that they are considered essential, then the naval and 
military advisers should be called on to state what additional forces 
are necessary in order that these policies may be safeguarded 
from interference by foreign states. If this method were pursued 
the United States would never find itself in the undignified posi- 
tion of having advocated a certain policy and when this policy was 
opposed of having to withdraw it because adequate forces were 
not available to withstand the pressure brought to overthrow the 
policy. It certainly would be more dignified as a nation not to 
assert any policy which could not be carried out in spite of foreign 
pressure, rather than to proclaim much and then back down. 

After the President had ascertained from his naval and military 
, advisers what forces were necessary to enforce policies it would 
then be his duty to call the attention of Congress to the necessaf} 
appropriations to this end, and Congress would then make thes 
appropriations, based on technical advice or assume the responsi 
bility either for doing away with the policy or for the defeat of 
United States forces in event of war. 

It seems axiomatic that Congress is unable to decide technical 
questions of defense or attack, but Congress may decide what 
policies are necessary and what policies may be abandoned and 
finally what forces they will provide, and having made the decision 
it is then incumbent upon Congress to assume the responsibility 
for the lack of preparation if such condition is not due to the 
advice of the experts. On the other hand, it is equally the duty 
of the naval and military advisers to assume all responsibility 


for bad conduct of war when adequate facilities have been given” 


to them by Congress based on their own recommendation. 

We thus see that a definite responsibility can and ought to be 
fixed, first, for the decision as to what the policies of the Govern- 
ment will be ; second, for the recommendation concerning the forces 
necessary to carry out the policies; third, for the appropriations 
necessary to provide these forces; and, fourth, for the right use 
of these forces by the military and naval commanders after they 
have been provided. The people of the United States who 
delegate power to carry on the Government should be thoroughly 
informed as to the various responsibilities so that the credit for 
success, or odium for failure, should rest where it belongs. 

At present it seems to be the popular idea that statesmen are 
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jn control up to and including the time when the solution of 
dificulties between nations is impossible except by resort to arms, 
that after that they call in the naval and military forces to cut the 


- Gordian knot which they have been unable to disentangle, and 


that the making of war has little connection with the cause of the 


7) war. These are very false ideas. 


" War being the result of policies enforced should be based on 

' gtrategic plans to gain certain definite ends. For instance, if the 

United States had a policy of extension of territory by absorption 

of Canada, the war would be directed so as to gain military 

control of that territory, and if the war ended successfully for 

«the United States, the treaty would probably cede such territory 
~ as was held under military control at the end of the war. 

‘Itis thus seen that the strategic objective of a war must rightly 
ehend a knowledge of the policies which preceded war and 
template the treaty which is to conclude the war. 

"hh order to make war most successfully it is not only necessary 
iilave properly conceived strategic plans which endeavor to 
ry out policies, but these policies must be based on the moral 
cmvictions of the people that not only are the results of the 
policies beneficial to the country but also that they are ethically 
correct. The moral force of the nation must be behind the 

" policy and this moral force must be developed in the people so 
© that every ounce of the strength of the nation will be exerted 
- throughout the war. All wars gather strength from the intensity 
; with which the people enter into the spirit of upholding the policy 
| adopted. A war waged in a lukewarm spirit is worse than useless, 
and it would be better not to enter into war unless it is known that 
the fight will have the backing of the people to the bitter end. 

A most striking illustration of a policy carried forward aggres- 
sively and with the backing of the people is that of Germany in 
her industrial expansion at the present time. She has put her hand 
tothe plough and has systematically developed her navy, merchant 
marine and industries to the end that nothing shall impede ‘her 
progress in this direction. The people are imbued with the spirit 
of the thing or otherwise it would never have been possible to 
impose the taxes to raise the money for carrying out those projects 
which are the adjuncts of the main object. 

So we see that policies make war; that war is conducted to 
ts, further policies, and that treaties carry forward these policies 
' when war decides in their favor. 
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It has been mentioned above that the President in reaching a 
decision as to which policies the country is able to carry th 
must consult the Naval and Military authorities. At this time jg 
order to make a proper decision these experts must, having due 
regard to a policy to be enforced, lay out in conjunction plans 
of campaign. This work is done by the General Board of the Nayy 
and the Army War College and their separate deductions are har- 
monized by the Joint Board. It is to be regretted that in the 
development of these plans an authoritative representative (a 
State Department Official) is not assigned to duty on the Joint 
Board. The harmony of the essential parts of the military plans 
will follow when the Navy and Army work more closely together, 


but the harmony of the full campaign to the end to be attained will 
be greater if Executive representation is combined with the “ 


in the drawing up of the strategic plans. 

Since these naval and military experts must base their campaigns” 
on strategic objectives to carry out the policy, they necessarily must 
makes studies of foreign policies and have intimate knowledge of 
the existing relations of their home country to all foreign countries, 
On this knowledge the campaign must be founded and during 
the progress of the war no action must be taken which is opposed 
to the existing diplomatic conditions. Hence the commanders of 
both branches must be conversant with international conditions as 
well as military plans. 

Admiral Mahan says, in regard to the commander-in-chief, as 
follows: 


While a government is responsible for its choice of the chief naval com- | 
mander, it must depend upon him for the enforcement of discipline and for 


the choice of measures ‘at once practicable and adequate to compass the 
ends of the war. Upon him more than upon any other must fall the re 
sponsibility of failure; for he knows or should know better than the 
government, what the fleet can be made to do, what the state of discipline 
really is, and what his own capacity to carry out the one and support the 
other. Only through him can the government act. When it disregards or 
over-rides without displacing him mischief ensues; but the correlative of 
the generous, confident, and hearty support it owes him are on his part 
unceasing intense effort, or resignation. 


No better exposition from a purely naval point of view could 
be given than the above, but it is respectfully submitted that to 
carry out what is required will necessitate a complete understand- 
ing of diplomatic conditions by the commander-in-chief, which com 
ditions must be the basis of his strategic plans. 
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The plans, therefore, should be ‘developed after discussion 
between representatives of the State, War and Navy Departments. 
The first understanding the conditions and the latter two the 
methods of carrying out the conditions. The war following the 
plans should ever have in mind the conditions which formed the 
basis of the plans. The plans may be modified or adjusted but 
the conditions will always remain fixed. 


We see, therefore, in the first place, that under all circumstances war is 
to be regarded not as an independent thing, but as a political instrument ; 
and it is only by taking this point of view that we can avoid finding our- 
selves in opposition to all military history. This is the only means of un- 


» locking the great book and making it intelligible. Secondly, this view shows 
. ws how wars must differ in character according to the nature of the 


motives and circumstances from which they proceed. 

Now, the first, the grandest, and most decisive act of judgment which 
' statesman and general exercise is rightly to understand in this respect 
r in which he engaged, not to take it for something, or to wish to 
of it something, which by the nature of its relations it is impossible 
fit to be. This is, therefore, the first, the most comprehensive, of all 
Siitegical questions. ( Clausewitz.) 






CONCLUSIONS. 


War is not independent of political considerations, but must 
be outlined and carried on with due regard to these considerations. 
That to properly outline the war the three branches of the 


Government (State, War and Navy Departments) should act 


iN conjunction, and that peace preparation in anticipation of war 
should be the joint action of Congress, the War and the Navy 
Departments. 

Finally both the peace preparations and war will best be carried 
out by a National Board for Defense comprised of units represent- 
ing both branches of Congress and the Departments of State, War 
and Navy. 

The following is suggested as the composition of the National 
Board for Defense : 

Secretary of State. 

Secretary of War. 

Secretary of the Navy. 

Chairman of Senate and House Military Committees, 

Chairman of Senate and House Naval Committees. 

Chief of Staff, Army. 
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President of Army War College. 
Naval Aid of Operations. 
President of Naval War College. 
One Permanent Secretary. 
Civilian under State Department. 


°o 
ose 
o 


For the information of this board it is necessary to have as ifs 
head the Secretary of State, who knows about. the diplomatic 9 
relations which may precipitate war; it is necessary to have the 
legislative members so that they may decide on the policies tobe 
carried out and the expenditures required to prepare for war, and 
it is necessary to have the military branches which, will furnish 
technical information as to preparation for war and from 
discussion of the board will understand the policies to be enforce). 
in the prosecution of war, and so draw the strategic plans 
the object of the war may most fully be accomplished. 7 


eaperl 


ee 





Eprror’s Notre.—The House Naval Committee during week endim 
April 27, 1912, favorably reported the bill H. R. 1309, establishing the 
Council of National Defense as is herein proposed, except that the chairma 
of the Senate and House Committees on Appropiations and on Foreign Re 
lations are added to the council. The Naval Aid of Operations is te 
designated as such, but as an officer of the navy not below the rank of ap 
tain. 


COUNCIL OF NATIONAL DEFENSE AS CONSTITUTED BY THE 
FOLLOWING NATIONS: 


FRANCE, i 
Parts, April 3, 1906. i j 

ArticLte 1. A supreme board of national defense is instituted for the 
examination of all questions requiring the cooperation of two or mom 
ministerial departments. 

Arr. 5. The supreme board of national defense shall be composed off 7 
The president of the board of ministers, presiding; the minister of foreigt 
affairs ; the minister of finance; the minister of war; the minster of marine; 
the minister for the colonies. 

Art. 6. The chief of staff of the army, the chief of staff of the navy, 
and the president of the consultative committee for colonial defense shall By 
be present at meetings of the supreme board with deliberative voice. 


RUSSIA. 


(This and a great general staff were created by the Emperor of Russia 
as a result of the experience of the Russo-Japanese War.) 

The board of national defense is charged with the study of questions © 
which relate to the security of the Empire. It acts under the direct ordet® 
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of the Emperor, and is made up of a president and six permanent members 
—all named by the Emperor—but has also a certain number of other mem- 
hers, some on account of the office which they hold, as the ministers of war 
. | and of the navy, the chief of the general staff, the chief of the great general 
o, staff of the navy, and the inspectors of the army, and others because of 
their personal knowledge or because of the needs of the service as, for 







ave as ministers, commanders of army corps, etc. 

nave as ity OP example, mini ders of 
diplomatic — The board of national defense has the following duties: 

> have the 2 (a) Study of general measures so that a fixed plan may be determined 
icies to bee “gpon by the ministers of war and of the navy in order to assure the de- 


velopment of the military power of the Empire in conformity to the political 


: war, ai ‘} ends which it is desired to accomplish. 
ill furnish > (>) To watch that these measures are carried out as soon as. they have 
from the approval of the Emperor. 









> enf ~ (©) Study of propositions emanating from the military ministers and 
plans conforming them to order that all resources may be employed in time of 
wat and unification and direction of all preliminary measures. 
“@ Study of modifications which it is desirable to make in the plans 
eek two military ministers. 
lishing the tudy and solution of the questions of the fitness of the different 
e chairmen aiches of the administration and the differences which exist in them from 
‘oreign Re standpoint of national defense. 
ions is not The board of national defense has no executive power, but is limited to 
ank of cap- Tecommendations to the Emperor. The execution of measures which re- 


ttive the approval of the Emperor is in charge of the minister of war. 
3 The president has direct communication with the Emperor, and speaks as 
) BY THE his mouthpiece when he presides in the board. Said president forms a part 

‘ by virtue of his office of the imperial council and of the council of min- 


4] 


§  isters. He has the right to ask from the various ministers anything which 
7} © cancontribute to the work of the board, and receives from the minister of 
1 3, 1906. : war, of the navy, and of foreign affairs information relating to the national 
ed for the | ‘defense. All the deliberations and actions of the board are considered as 
5 or state secrets. (Revista Cientifico-Militar y Biblioteca Militar, 25 Septiem- 
bre, 1905. ) 
nposed of: q ITALY. 
of foreign & 
of marine; | By a decree of the 16th of July, 1897, the Supreme Mixed Commission for 
the Defense of the Empire was organized. This is charged with the duty of 
the navy, giving advice on all important questions concerning the defense of Italy. 
fense shall The Duke of Genoa is president; the members are: the admiral president 
ne @ =F the superior council of the navy, the generals designated to command 
the various armies in case of war, the admirals designated to command the 
3 fleets, and the chief of the general staff of the army and of the navy. The 
of Rusll Senerals, the commanders of army corps, the inspectors general and 


admirals, when it appears that their presence will be useful, may be invited 
_ ft attend the meetings of the commission for consultation only. (L’Etat 


. £ _ a ae 
a . des Principales Puissances Etrangeres en 1902, Lauth.) 
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SPAIN. 


Spain has a consultative board for war which is concerned with the large 
questions in reference to preparation for war, etc. The organization and 
the composition of this board are regulated by decisions made in the 
council of ministers. (L’Etat Militaire des Principales Puissances Etrap- 
geres en 1902, Lauth.) 


JAPAN. 


The Japanese have what is known as the “Supreme Military Cofineil” 
composed of the Minister of Foreign Affairs, representing the diplomatic 
side, four general officers and two flag officers. This was created in 18% 

The Supreme Council of War, which was created in 1904, is an addition 
to the “Supreme Military Council.” This Supreme Council of War may 
be regarded as the Emperor’s advisers and staff officers on all important! 
matters pertaining to war. It consists of the personnel of the “ Supreme 
Military Council,” the Ministers of War and of the Navy, the Chiefs of 
General Staff of the Army and the Naval Staff Board. (Taken from 
Japan Year Book, 1907.) 


GREAT BRITAIN 


Matters of naval and military policy are considered by a committee of 
the cabinet called the “Defense Committee.” It is presided over by the 
Prime Minister and always includes the Secretary of State for War, the first 
Lord of the Admiralty, the Secretary of State for Foreign Affairs, and for 
India, the Chancellor of the Exchecquer, the Chief of the General Staff 
the Director of Naval Intelligence, the first Sea Lord of the Admiralty, 
and the Director of Naval Operations. Other naval and military officers of 
rank and experience are asked to attend from time to time. 


AUSTRO-HUNGARY. 


The War Ministry includes both the army and the navy. The Wat 
Minister, always a general officer of high rank, is the head of the Imperial 


War Office, and under him are the Austrian and Hungarian Defense ™ 


Ministers. The navy of Austria, being mainly a coast defensive force, # 
administered by the Naval Department of the Ministry of War. Common 
to the two states of Austro-Hungary are Foreign Affairs and Military and 
Naval Affairs. 

The Council of National Defense consists of the Emperor, the Ministry 
of Foreign Affairs and the Ministry of War. The Austrian General Staff 
cooperates with the Naval Department of the War Ministry in the formula 
tion of all war plans. These plans are then laid before the Council of 
National Defense, which either accepts them or returns them with such 
suggestions as may be deemed advisable from a diplomatic point of view. 


In this way all matters relating to war and preparations for war are t 
solved, the system in vogue being an ideal one. The nucleus of a plan 1s : 


evolved by the Council of National Defense; this is then laid before the — 
general staff, which in turn works out the military solution, returns it, and 
thus, between the two bodies, a solution of all plans is finally arrived a 
which, once accepted, is adhered to. 
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EXTRACTS FROM VARIOUS AUTHORITIES BEARING ON THE 
SUBJECT OF THE PRECEDING ARTICLE. 


h th 

catia Von vER GOLTz. 

ide in the CONDUCT OF WAR. 

ces Etran- “Upon policy the whole condition, the feeling, the constitution, and the 


moral and physical affairs of a state depend; and upon these depend, again, 


the waging of war. 
“Policy, again, regulates the relations not merely of those states im- 


Cofincil,” mediately concerned, but also those of such as are indirectly interested in 
diplomatic ’ the final issue. Their favor or disfavor may be of very great significance, 
ed in 1898 impeding the course of events, or promoting them. Politics, again, as a 
n addition "mule, determine the moment for the outbreak of hostilities, upon the happy 
War may | choice of which much depends. They, in short, create the general situation, 
impo Din which the state enters into the struggle, and this will be of material in- 
" Supreme fluence upon the decisions and attitude of the commander-in-chief, and 
iefs of even upon the general esprit of the army. 

iken f “In the face of the great weight of warlike events in our modern times, 





= retreat more and more into the background, as soon as the cannon 
r 


oe regain their influence only so soon as it is felt that, in the case 


amittee of of the belligerents, the desire for peace begins to prevail over his 
er by the desire for continuing the struggle, and that all hope of the success of 
r, the first this arms is dying away. It will then be for politics to bring about a 
s, and for ‘tapprochment under which both parties can arrive at an understanding 
eral Staff, — " fespecting the end of the struggle. The influence of third powers, too, 
\dmiralty, Must not be lost sight of. It frequently determines how far the victor 
officers of May proceed in his demands, and how far and to what extent the van- 







quished must give way. 
“In the last stages of a war, when the issue and decision by arms is no 
' longer doubtful, the military element naturally makes way more and more 
for the political. The effect of politics frequently makes itself im- 
mediately felt in the decisions of the commander-in-chief. Political con- 
siderations may, under certain circumstances, bring about a battle which, 
although no longer necessary from,a purely military point of view, is 


- 


The War 
Imperial f- 
Defense J 





‘Call : regarded on the one side as a last attempt, and on the other as final means 
‘itary and of coercion. One of the belligerents, perchance, does not desire this final 

decision for its own sake. A weak government requires it in order to 
Ministry explain to its own people the necessity for peace, even when it had no longer 
ral Stal ae hopes of victory. What marvelous fruits the interference of politics at the 
formales a end of a war may bring forth, was seen in 1871, when an armistice was con- 
council aa a cluded, whilst on another part of the theater of war the struggle was still 
vith sade being carried on; just like two fencers who have been separated before 
of. aa their courage has cooled down. 


war mt “War serves politics both before and after. War waged only for an- 
a plan is nihilation and destruction is in these days inconceivable. An end and aim 
that is of permanent value to the state, be it only a question of ascendancy, 
1s it, ad © ~ must be existent ; and this can only arise from political considerations. 


i 


rived a “The object of a war is of such importance and will be of such lasting 
4 
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effect upon the exertions which nations make to attain it, that we Ought, 
almost on that account alone, to place policy first among conditions of 
success. Now, as we have here pointed out, many motives are also at 
tendant, and thus we may without hesitation lay down a maxim that without 
a good policy a successful war is not probable. 

“War will, on that account, be in no way degraded in importance for 
restricted in its independence, if only the commander-in-chief and the lead- 
ing statesmen are both clear that war, under all circumstances, seryes 
politics best by completely defeating the enemy. By attention paid to this 
maxim, not only is the greatest liberty assured to politics, but, at the same 
time, the widest scope is allowed in the employment of the combative forces. 

“ How heartily politics and war ought to co-operate is manifest.” 


ae ee a a 


CLAUSEWITZ. 4 
ON WAR. 


“ Here the question which we had laid aside forces itself again into cong 
sideration, viz.: the political object of the war. The law of the extreme 
the view to disarm the adversary, to overthrow him, has hitherto to @ 
certain extent usurped the place of this end or object. Just as this law 
loses its force, the political object must again come forward. If the whole 
consideration is a calculation of probability based on definite persons and 
relations, then the political object, being the original motive, must be aa 
essential factor in the product. 

“Thus, therefore, the political object, as the original motive of the wat, 
will be the standard for determining both the aim of the military force and 
also the amount of effort to be made. 

“Now, if we reflect that war has its root in a political object, then 
naturally this original motive which called it into existence should also com 
tinue the first and highest consideration in its conduct. Still, the political 7 
object is no despotic law giver on that account; it must accommodate itself 7 
to the nature of the means, and though changes in these means may involve 7 
modification in the political objective, the latter always retains a prior right 
to consideration. Policy, therefore, is interwoven with the whole action 7 
of war, and must exercise a contindous influence upon it, as far as the 
nature of the forces liberated by it will permit. 

“ We see, therefore, that war is not merely a political act, but also a real 
political instrument, a continuation of political commerce, a carrying out of 
the same by other means. All beyond this which is strictly peculiar to wat 
relates merely to the peculiar nature of the means which it uses. That the 
tendencies and views of policy shall not be incompatible with these means, 
the Art of War in general and the Commander in each particular case may 
demand and this claim is truly not a trifling one. But however powerfully 
this may re-act on political views in particular cases, still it must always be 
regarded as only a modification of them; for the political view is the object, 
War is the means, and the means must always include the object in our com 
ception. 

“ We see, therefore, in the first place, that under all circumstances War 
is to be regarded not as an independent thing, but as a political instrument; 
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and it is only by taking this point of view that we can avoid finding our- 
selyes in opposition to all military history. This is the only means of un- 
locking the great book and making it intelligible. Secondly, this view shows 
us how wars must differ in character according to the nature of the 
motives and circumstances from which they proceed. 

“Now, the first, the grandest, and most decisive act of judgment which 
the statesman and general exercise is rightly to understand in this respect 
the war in which he engages, not to take it for something, or to wish to 
make of it something, which by the nature of its relations it is impossible 
for it to be. This is, therefore, the first, the most comprehensive, of all 


strategical questions. 


“War is, therefore, not only chameleon-like in character, because it 


_ changes its color in some degree in each particular case, but it is also, as 


4 a whole, in relation to the predominant tendencies which are in it, a won- 
 derful trinity, composed of the original violence of its elements, hatred 


and animosity, which may be looked upon as blind instinct; of the play 

“Wf probabilities and chance, which make it a free activity of the soul; and 

Of the subordinate nature of a political instrument, by which it belongs 
_ to the reason. 

a: first of these three phases concerns more the people; the second, 

the General and his Army; the third, more the government. The 

ions which break forth in war must already have a latent existence in 

the peoples. The range which the display of courage and talents shall get 

iM the realm of probabilities and of chance depends on the particular 


| tharacteristics of the general and his army, but the political objects belong 
| tothe government alone.” 


JomIni. 
THE ART OF WAR. 


“The art of war, as generally considered, consists of five purely military 
branches : viz., Strategy, Grand Tactics, Logistics; Engineering, and Tactics. 
A sixth and essential branch, hitherto unrecognized, might be termed 
Diplomacy in its Relation to War. Although this branch is more naturally 
and intimately connected with the profession of a statesman than with that 
of a soldier, it cannot be denied that if it be useless to a subordinate general, 
it is indispensable to every general commanding an army; it enters into all 
the combinations which may lead to a war, and has a connection with the 
Various operations to be undertaken in this war; and, in this view, it should 
have a place in a work like this. 

“To recapitulate, the art of war consists of six distinct parts: 

“1. Statesmanship in its relation to war. 

“2. Strategy, or the art of properly directing masses upon the theater 
of war, either for defense or for invasion. 

“3. Grand tactics. 

“4. Logistics, or the art of moving armies. 


“6. Minor tactics.” 


} “Ss. Engineering—the attack and defense of fortifications. 
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STATESMANSHIP IN ITS RELATION TO WAR. 


“ Under this head are included those considerations from which a states. 
man concludes whether a war is proper, opportune, or indispensable, and 
determines the various operations necessary to attain the object of the war 

“War is always to be conducted according to the great principles of the 
art; but great discretion must be exercised in the nature of the operations 
to be undertaken, which should depend upon the circumstances of the case 

“To these different combinations, which belong more or less to statesman. 
ship, may be added others which relate solely to the management 6f 
armies. The name Military Policy is given to them; for they belong & 
clusively neither to diplomacy nor to strategy, but are still of the highest 
importance in the plans both of a statesman and a general.” 


Spenser WILKINSON. 
THE BRAIN OF AN ARMY. 


“The Emperor unites the supreme military with the supreme politigy 
control. This combination is intended to secure the first of all ae 
for success in war, harmony between the political and the military dire 
tion. It is impossible to overrate the importance of dccord betweat 
strategy and policy. The soldier is at all times the servant of the state 
man; a relationship the loyal recognition of which implies that th 
soldier abstains from prescribing ends to the statesman, the statesimall 
from interfering with the soldier in the choice of means. An exhaustive 
discussion of the relations between the army and the government-—that 
is, between war and policy—lies beyond the scope of this work. Buti 
is relevant to say that the successful conduct of a state in war as @ 
peace, depends very largely upon the clearness with which the sovereign 
power conceives its political ends, and the resolution with which they ate = 
pursued. No perfection of the military organization can compensate for 
the failure of the statesman to frame a clear conception of his aims, of 
for his timidity or hesitation in the effort to attain them. ‘ 


Cot. G. F. R. Henperson, C. B. 
THE SCIENCE OF WAR. 


“Tt is hardly necessary to observe that no civilian minister, however 
deeply he might have studied the art of war, could be expected to sol¥t 
for himself the strategic problems which come before him. In default of 
practical knowledge, it would be as impossible for him to decide where 
garrisons should be stationed, what fortifications were necessary, what 
roads should be constructed, or how the lines of communications should 
be projected, as to frame a plan of campaign for the invasion of a hostile 
state. His foresight, his prevision of the accidents inevitable in war, would 
necessarily be far inferior to those of men who had spent their lives @ 7 
applying strategical principles to concrete cases; and it is exceedingly ur r 
likely that he would be as prolific of strategical expedients as those familiat ~ 
with their employment. Nevertheless, although he would be more of less 
bound by expert advice, and although he might be aware that the attempt 
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to control military operations, even so far as regards the preliminaries of 
acampaign, is a most dangerous proceeding, yet a knowledge of war could 


re hardly fail to serve him in good stead. Arnold, in his ‘ Lectures on Modern 
f the wit History; puts the matter clearly: ‘There must be a point up to which an 
oles of the unprofessional judgment on a professional subject may not only be 

; competent, but of high authority, although beyond that point it cannot 
f the case yenture without presumption and folly. The distinction seems to lie 
statesuie. originally in the difference between the power of doing a thing and that 
rement 6 of perceiving whether it is well done or not. “He who lives in the house,” 
yelong ex: says Aristotle, “is a better judge of its being a good or bad one than the 
he highest builder of it. He can tell not only whether the house is good or bad, but 


wherein its defects consist; he can say to the builder, ‘This chimney 
smokes, or has a bad draught’; or *‘ This arrangement of the rooms is in- 
_ convenient,’ and yet he may be quite unable to cure the chimney, or to draw 
i gut a plan for his rooms which should suit him better. Nay, sometimes he 
tan even see where the fault is which has caused the mischief, and yet he 
fay not practically know how to remedy it.” Following up this principle, 
itwould appear that what we understand least in the profession of another 
he detail of his practice. We may appreciate his object, we may see 
he has missed it, or where he is pursuing it ill, nay, may understand 
: ly the method cf setting about it, but we fail in the minute details. 
1). But in proportion as we recede from those details to more general 
points, first, as to what is generally called strategy, that is to say, the 
Fi directing the movements of an army with a view to the accomplishment of 
the object of the campaign, in that proportion general knowledge and 
power of mind come into play, and an unprofessional person may, without 
blame, speak or write on military subjects, and may judge of them 
sufficiently.’ 
“Applying this wise rule to statecraft, the point where civilian control 
\ of military operations becomes presumptuous, as well as the extent of that 
| control, may be easily defined. In the first place, to frame a sound stra- 
' tegical plan, whether for defense or invasion, requires not only an intimate 
acquaintance with innumerable details of which only a professional soldier 
can really judge, such as methods of supply and transport, the use of forti- 
fications, the effects of climate, the maintenance of the lines of communi- 
cation, the value of positions, the management of marches, the morale, 
armament, organization, tactics, and resources of the opposing forces, but 
an intimate acquaintance with the principles and stratagems of war. It is 
here that the amateur strategist fails. He may have read enough to give 
him a good knowledge of principles, but he has no knowledge of the 
>  Pfactical difficulties of war, and his criticism, as a general rule, is conse- 
quently of little value. All war is simple, but the simple is most difficult, 
and how ‘difficult only those who have made it, who have witnessed with 
their own eyes the turmoil, the confusion, the friction, which, even in the 
best armies, attend the most ordinary operation, are in a position to under- 
stand. Even a theoretical acquaintance, derived from historical study of 
the practical difficulties, is insufficient. Unless he who prepares a stra- 
e attempt tegical plan has before his mind’s eye a clear picture of all military opera- 
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tions, of marching, quartering, supply, entraining, and detraining, em. 
barkation, and debarkation, and a personal knowledge of the difficulties 
which attend on war, his work will be of little value. It is essential, too, 
that he should have a thorough knowledge of both officers and men, of the 
peculiar characteristics of the army, and of the system on which it works 
of its strong points and its weak. A German, suddenly placed in command 
of British soldiers, would be much at sea, and vice versa. Every army has 
an individuality of its own, It is a living organism of a very Sensitive 
temper, and it can neither be properly controlled nor efficiently directed 
except by those who are in full sympathy with its every impulse. 

“It would appear, then, that while a statesman may be competent tp 
appreciate the general principles of the projects of operations laid befor 
him, he should never attempt to frame a project for himself. Still legs 
when once he has approved of a plan of campaign, should he attempt 
limit the number of troops to be employed, or to assign the position of the 
necessary detachments. Nevertheless, a knowledge of war may still 
exceedingly useful to him. A minister of war cannot divest himself of his 
responsibility for the conduct of military operations. In the first plag@ 
he is directly responsible for plans of campaign to meet every possible a 
tingency being worked out in time of peace. In the second place, hel 
directly responsible for the advice on which he acts being the best pre 
curable. It is essential, therefore, that he should be capable of forming a 
independent opinion on the merits of the military projects which may k 
submitted to him, and also on the merits of those who have to execute 
them. Pitt knew enough of war and men to select Wolfe for the command 
in Canada. Canning and Castlereagh, in spite of the opposition of the 
king, sent Wellington, one of the youngest of the lieutenant-generals, to 
hold Portugal against the French. The French Directory had sufficient 
sense to accept Napoleon’s project for the campaign of Italy in 1796. In 
the third place, strategy cannot move altogether untrammelled by politics 
and finance. 

“ But political and financial considerations may not present themselves 7 
in quite the same light to the soldier as to the statesman, and the latter is 
bound to make certain that they have received due attention? If, however, : 
modifications are necessary, they should be made before the plan of cam 
paign is finally approved ; and in any case the purely military considerations 
should be most carefully weighed. It should be remembered that an um 
favorable political situation is best redeemed by a decisive victory, whilea 
reverse will do more to shake confidence in the government than even the 
temporary surrender of some portion of the national domains. ‘Be sutt 
before striking’ and ‘reculer pour mieux sauter’ are both admirable 
maxims; but their practical application requires a thorough appreciation 
of the true principles of war, and a very large degree of moral courage 
both in the soldier who suggests and in the statesman who approves. If, 
however, the soldier and the statesman are supported by an enlightened 
public, sufficiently acquainted with war to realize that patience is to be pre 
ferred to precipitation; that retreat, though inglorious, is not necessarily 
humiliating, their task is very considerably lightened. 
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“Nothing is more significant than a comparison between the Paris press 
jn 1870 and the Confederate press in 1864. In the one case, even after the 
disastrous results of the first encounters had proved the superior strength 
and readiness of the enemy, the French people, with all the heat of pre- 
sumptuous ignorance, cried out for more battles, for an immediate offensive, 
for a desperate defense of the frontier provinces. So fierce was their 
damor that both the generals and the government hesitated, until it was 
too late, to advise the retreat of Bazaine’s army; and, when that army had 
heen cut off at Metz, the pressure of public opinion was so great that the 
last reserve of France was despatched to Sedan on one of the maddest 
enterprises ever undertaken by a civilized state. In 1864, on the other hand, 
while Lee in Virginia and Johnston in the West were retreating from 
position to position, and the huge hosts of the Union were gradually con- 
verging on the very heart of the Confederacy, the Southern press, aware 
that every backward step made the Federal task more difficult, had nothing 
put praise for the caution which controlled the movements of their armies. 
Bat the Southern press, in three crowded years of conflict, had learned 
something of war. 

“In 1866 and 1870 the German press was so carefully muzzled that, even 

ere been occasion, it could have done nothing to prejudice public 
Thus both -he sovereign and the generals were backed by the 

popular support they so richly merited; but, it may be remarked, the re- 
lations between the army and the government were characterized by a 
harmony which has been seldom seen. The old king, in his duel capacity 
as head of the state and commander-in-chicf, had the last word to say, 
not only in the selection of the superior officers, but in approving every im- 
portant operation. With an adviser like Moltke at his elbow, it might 
appear that these were mere matters of form. Moltke, however, assures us 
that the king was by no means a figurehead. Although most careful not to 
assert his authority in a way that would embarrass his ‘chief of staff, and 
always ready to yield his own judgment to sound reasons, he expressed, 
nevertheless, a perfectly independent opinion on every proposal placed be- 
fore him, and on very many occasions made most useful suggestions. At 


. the same time, while systematically refraining from all interference after 


operations had begun, he never permitted military considerations to over- 
tide the demands of policy.” 


ReAR-ADMIRAL MAHAN. 
LECTURE DELIVERED AT NAVAL WAR COLLEGE, I9I0- 


In concluding, I wish to draw your attention pointedly to one remark of 
Corbett’s. I expect to use from him several illustrative incidents in due 
place; but the remark I here quote bears upon a necessary element of naval 
Strategic thought, which used to be not only ignored, but actually dis- 
credited and decried. I mean the appreciation of political conditions as 
am essential factor in all military plans. I will cite an instance, immediately 
under our eyes. When Germany shall have finished the ships contemplated 
in the naval program which she has formally adopted, she will have a navy 
much superior to that of the United States, unless we change our present 
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rate of building, and also provide more extensive plants. Where then 
will be the Monroe Doctrine? and where the security of the Panama 
Canal? The enforcement of both these depends upon the fleet. 

The question, if merely one of military force, would be simple; the 
superior fleet dominates, if the margin of superiority be sufficient. It js 
the question of political relations which introduces perplexing factors; and 
the military adviser of a government is not competent to his task, unless, 
by knowledge of conditions, and practice in weighing them, he can fairly 
estimate how far inferior numbers may be reinforced by the pressure which 
other considerations may bring to bear on a possible enemy. Every naval 
officer should order his study, and his attention to contemporary events, 
abroad and at home, by the reflection that he may some day be on a general 
staff, and in any case may beneficially affect events by his correct judgment 
of world-wide conditions. 

I have just stated a principle, viz., the necessity of including political— 
international—conditions in military projects. An illustration, the comple 
ment of the principle, is the contemporary historical relations of Germany 
and of the United States to other nations. For instance, there is the 
solidarity of action between Germany and Austria, just shown by the 
pressure of Germany upon Russia to ignore Great Britain and France, and 
to recognize the Austrian annexation of Bosnia and Herzegovina. These 
incidents are not six months old. I cannot, of course, enter now into an 
elaborate analysis of all that this German action means, but I can indicate 
the, to us, important question involved, which is this: How far do Ger 
many’s relations with other European states permit her embarking her 
fleet in a trans-Atlantic adventure? If we had no fleet doubtless she could 
afford to do so. If we have nine ships to her ten she probably could not so 
afford; because the fight we could put up, whatever the issue, would leave 
her without a navy to confront Europe. On the other hand, should our 
Pacific coast citizens precipitate us into a war, or even into seriously 
strained relations, with Japan, that pressure upon us would add to the 
force of the German fleet. In our long contention with Great Britain, 
based on the Monroe Doctrine, we made continuous progress up to. the 
Hay-Pauncefote Treaty of a half dozen years ago, which registered the 
final triumph of the Monroe Doctrine. During all this period our navy was 
hopelessly inferior to the British, sometimes ludicrously so, yet we won 
out. Why did we? and are we in similarly good condition for a possible 
contention with the new sea power? Where ought Great Britain to stand, 
in case we have trouble with Germany? and where ought we to stand, in 
the reverse case? 

Corbett’s remark is, that in the Seven Years’ War, the strength of the 
British action lay in the fact that one great man, the first Pitt, controlled 
the naval, the military, and the diplomatic action. The several conditions 
were thus weighed, and were harmonized into a common action, to which 
each contributed its utmost influence in mutual support. The desirability 
of the result must fix our eyes upon the fact that, in our country at least, 
it will never be attained through one man, but only by the cooperation of 
several. These several will be statesmen, military men, and naval mem; 
and, in order that their cooperation may be adequate, each must understand 
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the conditions by which the others are controlled. The often failure of 
conjoint military and naval operations has been due less to mean jealousy 
than to lack of such mutual understandings ; and for a due grasp of prepara- 
tion for war, and for planning war, military men of both services need to 
be imbued with knowledge of international relations. Those relations do 
affect the amount of force available in various quarters, by the several 
opponents. Thus Darrieus says correctly: “Every naval project which 
takes account neither of the foreign relations of a great nation, nor of the 
material limit fixed by its resources, rests upon a weak and unstable base. 
Foreign policy and strategy are bound together by an indestructible link ;” 
and in this connection he quotes the German, Von der Goltze: “ Whoever 
writes on strategy and tactics ought not in his theories to neglect the point 
of view of his own people. He should give us a national strategy, a national 
tactics.” Now the Monroe Doctrine is a point of view of the American 
people; and no scheme of strategy—such as the numbers and constitution 
of the fleet—is sound if it neglect this consideration. The remark applies 
to statesmen as well as to officers. 

My last word to you, then, in these preliminary remarks, is to master, 
@ikeep track of, the great current events in history contemporary with 
youself. Appreciate their meaning. Your own profession, on its military 
sie, calls of course for your first and closest attention; but you all will 
fave time enough to read military history, appreciating its teachings, and 
you can also keep abreast of international relations, to such an extent that 
when vou reach positions of prime responsibility, your glance, your coup 
foeil, to repeat the French idiom, will quickly take in the whole picture of 
your country’s interests in any emergency, whether that be pressing or re- 
mote. To repeat Nelson’s phrase, you will be no novice; and you will not, 
because, you, in your career, as he in his, will have been continually applying 
the judgment you are now called specially to exercise. That you may more 
effectually do this, banish from your mind all concern about questions in- 
terior to the country; questions financial, sociological, economical, or what 
not. The sphere of the navy is international solely; and it is this which 
allies it so closely to that of the statesman. Be yourselves statesmen as 
well as seamen. The biography and history of our profession will give you 
glorious names who have been both. I trust the future may show many 
such among the sons of this college. 


DARRIEUS. 
WAR ON THE SEA. 
General Policy of Nations; Its Close Connection with Strategy. 


It is chiefly in taking up this chapter that I feel all the difficulties of my 
task. In the short space at my disposal, I ought to pass in review all the 
¢lements which make up the foreign policy of a great nation, to show how 
it acts as the motive and regulator of stratégy. This magnificent study, too 
vast for our limited program, would moreover exceed my ability. And 
yet it is indispensable for me to show, were it only in a brief statement, 
the intimate connection which makes military conceptions the natural 
consequence of political conceptions. There is no study of strategy possible 
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without that. It has become a common saying that: “A nation must haye 
the fleet which corresponds to its policy.” To understand the full value of 
this expression, it suffices to imagine the two extreme possible conclusions 
of the policy of a given nation: Conflict with England or with the Swiss 
Confederation. And at once it is clearly apparent, not only that the con- 
duct of the war evidently cannot be the same in the one as in the other case, 
but furthermore that, between these two limiting cases of an exclusively 
naval power and another with land forces only, there exists an infinity 
of mixed solutions in which the relative value of the naval force is more or 
less great in comparison with the total military force. 

The point of departure being thus clearly defined, it results therefrom 
that the future conduct of the operations of war, depending necessarily 
upon the composition of the adversary’s forces, demands prior knowledge 
of the political objectives. There is no possible strategy, using the ex 
pression in its broadest sense, that is in its relation with preparation for 
war during peace times as well as in its connection with the direction give 
to actual operations, unless at the very beginning the probable adversaq 
or adversaries are known. Even more, it is usually from the prior politial 
action that military strategy derives its fundamental premises, knowledge 
of the enemy, of his weak points as well as of the resources at his disposal, 
of his moral state as well as of his material situation; in short all the m 
formation the utilization of which is the most valuable element in success. 
Finally, it is through politics alone that the military art can emerge from 
pure abstraction, wholly speculative, to solve concrete cases; it is politi 
which makes it fruitful. 

The very foundations of the military structure rest then upon the 
precise designation of the nations with which causes of conflict are pe 
manent or even liable to occur. And it is because the study of strategy 
would be absolutely sterile without this essential datum that I have under- 
taken to write this chapter. 
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Commander-in-Chief Not to be Interferecd With During War. 
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We have there seen an admirable chief, full of energy and of wise reso > 
lution, having a very clear sense of the fundamental rules of the conduct 
of war and capable, surely, as he has proved himself, of accomplishing great 
deeds, if the blundering control of an authority exercised from thousands 
of miles away had not neutralized these incomparable qualities. Quite like 
Tourville before him, Courbet suffered from too heavy fetters placed by 
the government on his military actions. 

In striking contrast to this is what will happen ten years later in the same 
theater. We shall not find then, at the head of the Japanese fleets, admirals 
of such exceptional worth as to deserve immortality, but on the other 
hand we shall see a staff already conscious of the impossibility of military 
improvisations, knowing what it wishes and with a firm will to attain to it, 
having prepared a plan of operations in conformity with sane principles 
and carrying it out to the end without weakness. We had “the mam,” but 
we neglected preparations for war, as well as war itself; in the contest 
between China and Japan, the conquerors did not have “the mam,” bat 
they know how to prepare methodically for war and to carry on waft. This 
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was an experimental proof that the system to which von Moltke owed his 
successes in 1870 is as excellent on the sea as on shore. 

One other observation is necessary; there are no profitable operations 
possible in a war the details of which the political power pretends to direct, 
when the distance of the field of action forbids its determining their relative 
importance and following their progress. 

We have already had occasion to exhibit the productive freedom of 
action which Nelson of good rights enjoyed, the elasticity of the general 
orders given to him, wholly contained in the brief and clear formula; to win 
command of the Mediterranean, which permitted him to follow the 
enemy's fleet even to the Antilles. 

Suffren, he also felt the full value of military independence when he 
wrote the minister, de Castries: “ The king can be well served in these far- 
of countries only when those in command have great powers and the 
courage to use them.” 

Moreover, our illustrious seaman had found a man capable of under- 
sanding him in this minister who wrote to him: “The king has an- 
founced to you in your instructions, Sir, that all courageous acts which 
iisgenerals may do, even though they fail of the success which their bold- 

nes deserves, will be none the less honored of him, and that inaction is 

tétnly thing with which he will be displeased.” 

Ghave already affirmed under too many circumstances the necessity of 
building everything upon a system of definite responsibilities for anyone 
fosuppose that I am defending the delegation of powers. It belongs to the 
national authorities alone to give the initial impulse, to establish what may 
be called the program of future hostilities, but if one makes war, of his 
own accord. or because he is forced to, it matters not which, he must know 
how to make it; once the war has begun, its direction belongs to the 
military chief. Every other method leads straight to defeat, and if all 
the conquests of modern progress in the matter of rapidity of communi- 
cations are to have for a consequence restraint of the indispensable initiative 
of the supreme commander in the field, all the benefits which they confer 
will not be sufficient to make up for their evil effects. 

That is why I could not let slip the chance of expressing myself frankly 
on this subject. If there be need of supporting the examples of Suffren and 
Nelson, we have the great authority of Napoleon, the master of the subject. 
Treating, in his Memoirs, of the duties of generals, he expresses himself as 
follows : 

“A general-in-chief is not relieved of responsibility by an order from a 
minister or a prince far from the field of operations and knowing badly or 
not knowing at all the last state of affairs: (1) Every general-in-chief who 
undertakes to execute a plan which he thinks bad or injurious is criminal ; 
he ought to make representations, to insist upon a change, finally to resign 
rather than be the instrument of the ruin of his own people; (2) every 
general-in-chief, who, in consequence of orders from a superior, delivers 
battle with a certainty of losing it, is equally criminal; (3) a general-in- 
chief is the first officer of the military hierarchy. The minister, the prince 
give directions to which he must conform in his soul and conscience; but 


these directions are never military orders and do not exact a blind obedi- 
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ence; (4) even a military order is to be blindly obeyed only when it is 
given by a superior who, being on the spot at the moment of giving it, knows 
the state of affairs. .. .” 

It seems to me well to give these quotations, not only because, with due 
regard for the proportions of course, they apply to the campaign we haye 
just been considering, but also because they condemn the unfortunate 
natural tendency of the central authority, in almost all contemporary wars, 
in all countries, to meddle with the practical conduct of operations, |] 
am inclined to think, for my part, that the repeated defeats of General 
Kuropatkin, on the plains of Manchuria, had no other original cause. 


CapraAIn Betiatr pt SAINT Prerre, ITALIAN Navy. 
“ NAUTICAE RES.” 


When, owing to the unpreparedness of the naval forces, a commander 
in-chief fails in his designs, there is a tendency to make of him a scape-goal 
There are thus forgotten the duties incumbent upon governments, all 
through them upon the nation, in that they failed to give him the necessary 
and sufficient means for the object that it was determined to secure. The 
authority of the commander-in-chief is thus halved from the very be 
ginning. Torrington had the scorn of his own country on account of the 
defeat at Beachy Head, but it would be unjust not to remember that a year 
previously he resigned as head of the administration, because the govern- 
ment refused his requests to reenforce the fleet which he believed unequal 
to confronting the events that were preparing. In fact he was absolved by 
the court martial. 

We have already said that it is certainly not advisable for a commander- 
in-chief to disobey the orders that he receives; but if the situation on the 
spot makes it evident that obedience may lead to a failure or to a grave 
error, it is obligatory upon the commander-in-chief to go ahead with his 
plans without executing the orders that he receives, assuming the entire 
responsibility for his acts. Such characters are difficult to find, and for this 
reason—we cannct too much insist upon it—commanders-in-chief must be 
men of conspicuous moral and military virtue, and of exceptional character. 
It must be the study of governments to know how to single them out 
wherever they may be found. In 1866 the man designated should have been 
Galli della Mantica (allowed to go into anticipated and voluntary retire- 
ment) giving no attention to seniority, even as the English selected Nelson; 
the Japanese, Togo; the Austrians, Tegethoff, Trafalgar, Tsushima, Lissa; 
what results! 

In every war plan the understanding between the army and the navy must 
be provided for long beforehand, and their respective tasks exactly defined. 
For this reason, with word and pen, we have always maintained that this 
understanding should be full and complete. 

We should exceed the modest limits that we have imposed upon ourselves 
in this paper, if we should set forth our ideas in this connection. Let it 
suffice to say that we maintain the necessity of constituting a permanent 
Board of Defense, with the express purpose of getting together the energies 
and the intelligence of the military and naval authorities for the study of 
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coordinated preparation for war on land and on sea. We content ourselves 
with referring the readers who desire to go deeply into the question to 
Lord Esher’s work, “National Strategy.” 

The lack of full and entire understanding between them was the reason 
for the want of unity between the military and naval authorities at Port 
Arthur, and the principal cause of the incomplete defense of that fortress. 
Such a state of things is the cause of interminable delays that redound to 
the detriment of the defense of the country. 

War must have a single direction, and, in the particular case under con- 
sideration, a maritime fortress must be under a single command. Let it 
be naval or military as may be desired this is a matter of no importance, and 
we do not wish to consider it here; the essential thing is that a single 
authority shall command, and that the naval and military divisions shall 
obey. To do otherwise is to court failure, and perhaps also the dishonor 
of a hasty surrender without having first developed all the means of de- 
fense, as happened at Port Arthur. It avails nothing to say that the result 
gould have been different; the essential thing is that the military honor be 
spotted. 

The proceedings for the surrender of Port Arthur marked a painful page 
iit military history of Russia, and the lesson is being pondered. 


HAMLEY’S 
OPERATION OF WAR. 


Demanding, then, as this question does, diplomatic as well as military 
sagacity, it will be most effectually solved when the chief of the state com- 
bines the characters of ruler and soldier; and it is not the least of the 
advantages which a military autocrat, like Frederick or Napoleon, pos- 
Sesses in war, that all the circumstances are apprehended by a single mind, 
and the decision has all the force and coherence which unity imparts. But 
when generals are commissioned by their governments to execute warlike 
enterprises, the questions which depend chiefly on diplomacy must of 
necessity be solved by statesmen, who, having thus given to the campaign 
its original impulse and direction, will do well to leave the formation and 
execution of the military plan in the hands of the general. In practice, how- 
ever, it is often difficult to reconcile military with political considerations. 
Thus in 1866 the success of von Moltke’s plan was seriously endangered by 
the delay which was forced on him, for political reasons, by the Prussian 
Government. In 1870 the disaster of Sedan was caused by the French 
Government insisting, for political reasons, on MacMahon’s movement 
towards Metz. In war ultimate political success must depend on military 
success, and the policy which insists on unsound military measures is 
likely to defeat its own ends. On the other hand, in framing a plan of 
campaign a general must make full allowance for political exigencies. 
The failure of McClellan’s operations in 1862 is a warning of the danger 
@general incurs when he attempts to carry out a plan to which his govern- 
ment accords only a half-hearted support. 
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DOCTRINE OF NATIONAL DEFENSE. 


Translation from “ Entre l'Allemagne et Angleterre,” by Captain P. Sorb, 
French Navy. 

“ For the third time I recall the principle enunciated by President Roose- 
velt. In dealing with our foreign policies and, in general, with the aitti- 
tude which must be maintained by a great nation in the world, it is abso- 
lutely necessary to consider first the army and the navy. 

“ For the application of this principle it is indispensable that the authority 
charged with the control of our foreign policies have a perfect under. 
standing of the capacity of the army and of the navy. The progress of our 
foreign policy must be governed by the worth of our naval and military 
resources. We are not free to choose ‘a priori’ our friends and ad. 
versaries on the day when these compel us to engage in war; we must know 
if these are such as to assure to us the elements of success or defeat. 

“Tt is not at the moment of strained diplomatic relations that the Presi- 
dent of the Council and the Minister of Foreign Affairs should call on th 
general-in-chief and on the commanders-in-chief of our raval forces & 
ascertain from them if they are ready to act in the event of such and sucha 
contingency. In a methodical and continuous manner must the government 
be kept informed of the exact status of the army and of the fleet, since these 
are the two essential factors to be considered in maintaining our foreign 
relations. 

“ The necessity is therefore evident for the intimate coordination between 
the directing organs of foreign relations and army and navy. Confronted 
by foreign powers, we must not embark on new ventures, engage in new 
negotiations without having beforehand carefully considered all the mili 
tary consequences of a new policy, and without having looked carefully 
into what we actually shall be able to do, either alone, or with the aid of 
allied forces. If the projected combination will lead us some day inte 
armed conflict, the Minister of Foreign Affairs must consult the competent 
authorities of the army and of the navy in order that they may examine to- 
gether new ‘ concrete cases’ which they may be led to consider, after which, 
he can arrive at a decision fully cognizant of his course of action. 

“In thus dealing with this matter we will avoid dangerous combinations 
and the possibility of being some day forced to the dire necessity of making 
concessions and of taking retrograde steps which tend to lower our self 
respect, and be detrimental to our interests and to our standing among the 
nations of the world. But, before establishing this bond between the dip- 
lomatic authorities and those of national defense, we must first assure out 
selves of cooperation between the last, that is to say, between the army 
and the navy.” 

Cuartes A Court REPINGTON. 
Military Correspondent of London Times. 
“THE FOUNDATIONS OF REFORM,” P. 180. 


Every one will agree that heads of departments cannot be permitted to 
wage war on their own account, even with the aid of their expert advisets, 
without reference to the proceedings of their colleagues. There must be 
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a point of union, and from this point the central impulsion must derive 
and extend downward over the action of every department to the extreme 
confines of the uttermost possession of the crown. This central point must 
be the Cabinet, because it is the depository of power in a constitutional 
monarchy. The advisory council of the Cabinet in affairs relating to war 
is the Committee of Imperial Defense. -This is the Prime Minister's com- 
mittee, and though it has a semi-permanent composition, he calls to it whom 
he pleases, many or few. When it is assembled in full strength it is 
practically a committee of the Cabinet strengthened by expert official 
advisers. It is then the lineal descendant of the Secret War Council over 
which Pitt rather dominated than presided. If war is to remain an act of 
government it is from the council-room in Whitehall Gardens that all 
initiative in war must emanate, and by this committee that every proceed- 
ing of a war must remain controlled, so far as it lies in the power of one 
side to control a game in which there are two players. 

The committee combines knowledge with power, but owing to the auto- 
qatic powers which strong ministers occasionally arrogate to themselves, 
the fact will not necessarily result in unity of direction and coordination 
gall effort to a single end unless steps are taken in advance to secure 
tie advantages. It is better that we should regulate in advance, and in a 
mumer stereotype, principles for the direction and control by the com- 
miftee of all concerns of war than arrive painfully at the same end _ Jin the 
midst of a war after shedding recalcitrant ministers and upsetting, as in 
77, the entire machinery of government. We therefore require that 
there should be embodied in a state paper and accepted by every minister 
om assuming office, the principles by virtue of which every department of 
government shall obey without question or delay the directions of the 
Defense Committee the instant war is imminent or occurs, and whereby 
the centralized control of events shall be absolutely, uninterruptedly, and 
eficiently maintained. 

No one would desire or propose that the committee should interfere with 
the administration of army or navy, should concern itself with the opera- 
tions of armies or fleets, or should attempt to diminish by one iota the 
initiative and independence of commanders. Pitt never attempted to do 
that. What Pitt did, and what the committee must do, is to define clearly 
the objects in view, to secure the provision of forces adequate for the 
purpose, and then to leave to commanders unfettered liberty of action 
within the limits of their particular missions, and to departments the 
express duty of supporting these commanders with all the resources at 
their disposal. 

Even if the general plan of the campaign established by the Defense 
Committee is not exactly brilliant, it is better for the country to pursue 
* ordinary plan with unanimity and vigor than to allow dispersion of 
effort and war by fits and starts which would infallibly result from warfare 
by departments. If the army has its plans,‘the navy its plans, and other 
departments their several and separate objectives, nothing but confusion and 
disaster can be expected. If the navy suddenly asks for 20,000 troops before 
the army is mobilized, or the army for convoy which cannot be provided, 
we should soon be in a parlous plight. It is imperative that every initiative 
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in the largest sense should come from the committee, which can alone be jg 
a position to maintain a clear, impartial, and uninterrupted view of the 
whole world-wide theater of a war. 

Many other departments besides the Admiralty and the War Office will 
be concerned in a great war, notably the Exchequer, the Foreign, Colonial, 
and Indian offices, and the Board of Trade. The mission of each one of 
these departments should be defined in advance to meet the case of at least 
one great war, which may not prove to be a remote contingency. The work 
of one of these departments—namely, the Foreign Office—is distinct from 
that of others, since it is more by preparation of the ground before war 
breaks out than by activity afterwards that it can, as a rule, render the 
greatest services. 

BIsMARCK. 
THE MAN AND THE STATESMAN. 
Il. 


If the theory which the staff urged against me, and which is said to ¥ 
taught as part of military science, can be expressed by saying that th 
Minister of Foreign Affairs comes again to the fore only when the com 
manders of the army find that the time has arrived for closing the temple 
of Janus, surely the double face of Janus conveys the warning that the 
government of a state engaged in war must look in more directions than 
towards the scene of the struggle only. The task of the commanders of the 
army is to annihilate the hostile forces; the object of war is to conquer 
peace under conditions which are conformable to the policy pursued by the 
state. To fix and limit the objects to be attained by the war, and to advise 
the monarch in respect to them is and remains during the war just as before 
it a political function, and the manner in which these questions are solved 
cannot be without influence on the method of conducting the war. The 
ways and means of the latter will always depend upon whether the result 
finally obtained is the one desired, or more or less; whether cessions of 
territory are to be demanded or forborne, and whether temporary occupa- 
tion is required, and for how long. 

Still more difficult in the same line is it to judge whether and with what 
motives other powers might be inclined to assist the adversary, in the first 
instance diplomatically, and eventually by armed force; what prospect the 
representatives of such a combination have of obtaining their object i 
foreign courts; how the parties would group themselves if it came to com 
ferences or to a congress; and whether there is danger of further wars 
being developed from the intervention of neutrals. But above all is the 
difficulty of deciding when the right moment has come for introducing 
the transition from war to peace; for this purpose are needed knowledge 
of the European conditions, which is not apt to be familiar to the military 
element, and information which cannot be accessible to it. The negotiations 
at Nikolsburg in 1866 show that the questions of war or peace always 
belong, even in war, to the responsible political minister, and cannot be 
decided by the technical military leaders. But the minister concerned cam 
only give the king expert advice, if he possesses a knowledge of the actual 
position at any moment and of the views of those who conduct the wat. 
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(London Times, January 11, 1912.) 
Tue NavaL War Starr. 
DEVELOPMENT OF THE SCHEME, EVOLUTION NOT REVOLUTION. 
(By our Correspondent for Naval Affairs.) 


Not the least of the merits—which have been generally acknowledged— 
of the scheme for the constitution of a War Staff for the navy promulgated 
on Monday by Mr. Winston Churchill is that it is essentially an evolution 
and not a revolution. It leaves unimpaired the powers, statutory and pre- 
scriptive, of the Board of Admiralty, and it seeks to provide it with a well- 
organized thinking department by development and not by reconstruction. 
The Admiralty is one of the oldest institutions of the state. It has a long 
and eventful history—a history which goes much further back than that of 
any of the instruments which authorize without exhaustively defining, and 
thereby circumscribing, the due exercise of its very multifarious functions, 
and the dominant fact in this history is that, in spite of many and grievous 
shortcomings, it has conducted naval war in the past with unexampled 
success. “The more I have investigated the matter,” said Sir James 
Graham in 1861, “the more I am satisfied that, like the Common Law in 
idof the Statute Law, the power exercised by the Board of Admiralty and 
the different members of it rests more upon usage than upon the Patents, 
minterrupted usage from a very early period.” To such an institution, so 
immemorial and withal so flexible in its usages, so illustrious in its 
achievements, the method of development is manifestly more appropriate 
than that of reconstruction. A War Staff for the navy should, therefore, 
be a new organ, spontaneously evolved from within rather than something 
imported and grafted on from without. I would define it as a necessary 
extension of the mind of the Board, and especially of the First Sea Lord. 


THE FIRST SEA LORD AND THE STAFF, 


By the Order in Council of August 10, 1904, the several Sea Lords were 
“to be responsible to the First Lord of the Admiralty for the administration 
of so much of the general business connected with His Majesty’s Navy and 
with the movement and condition of His Majecty’s Fleet and with the 
personnel of that fleet as shall be assigned to them or each of them from 
time to time by the First Lord.” Under this Order in Council a scheme 
for the distribution of business was promulgated by the then First Lord, 
Lord Selborne, on October 20, 1904. The business assigned to the First 
Sea Lord by this instrument was in general terms “ organization for war 
and distribution of the fleet.” More specifically this business was dis- 
tributed under three heads—“ 1. Preparation for war: All large questions 
of naval policy and marine warfare—to advise. 2. The fighting and sea- 
going efficiency of the fleet, its organization and mobilization; the distri- 
bution and movements of all ships in commission or in fleet reserve. 3. The 
control of the Intelligence, Hydrographical, and Naval Ordnance Depart- 
ments.” Having regard to the executive, as apart from the administrative 
functions here assigned to the First Sea Lord, it is plain that, as Mr. 
Churchill points out in his memorandum, that officer “ occupies for certain 
Purposes, especially the daily distribution of the fleet, on which the safety 
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of the country depends, the position of the commander-in-chief of the 
navy, with the First Lord immediately over him as the delegate of the 
crown in exercising supreme executive power.” Now, inasmuch as every 
commander-in-chief afloat is provided with a staff charged with the duty of 
working out in detail his orders and plans, and with the clerical formula 
tion of his orders necessary to give them due executive effect, it follows 
by parity, not to say by cumulation, of reasoning that in so far as the First 
Lord is a commander-in-chief, he must have a similar staff, more highly 
organized in its structure and more extensive in the scope of its operations 
if he is efficiently to discharge the supremely responsible duties imposed 
upon him—and this all the more because in addition to the executive duties 
of the commander-in-chief he is also charged with administrative duties 
of great moment and pressure. The same reasoning points with equal 
cogency to the necessity of providing him with a chief of the staff whose 
special duty it must be to coordinate and bring to a focus all the business 
of the staff for his final consideration and decision. 


THE INTELLIGENCE DEPARTMENT AND ITS EVOLUTION. ¥ 


All this has long been recognized in a certain sense, and the Intelligence 
Department, first established more than 20 years ago and subdivided more 
than two years ago into an Intelligence Department proper and a Mobiliza- 
tion Department, was the first embodiment at the Admiralty of the idea ofa 
War Staff. In an inchoate form the Intelligence Department became the 
staff of the First Sea Lord and its director was his chief of the staff. But 
with the progressive increase of the fleet the business of collecting war in- 
formation, of preparing war plans, and of formulating war arrangements 
has grown far beyond the capacity of a single officer directing a single 
department to transact with due efficiency and despatch. What has been 
done now is to add another division of supreme and almost incalculable. 
importance, the Operation Division, to the two divisions of Intelligence and 
Mobilization already existing; and since the business of these three divi- 
sions is all intimately and organically correlated and the directors of each 
are to be coequal in rank and authority, the analogy of sea command is 
again to be called in aid, and a chief of the staff is appointed to collect 
into a single strand all the threads of business issuing from the several 
divisions. 

THE OPERATIONS DIVISION. 


The separate constitution of the Operations Division may well be re 
garded as the crowning of the whole edifice. In the due coordination of 
war information, war plans, and war arrangements, the whole art of war 
may be said to consist. The information must be the most accurate and 
exhaustive that intelligence and industry trained in its pursuit can obtain; 
the plans must be the most sagacious that the highest and most instructed 
strategic insight can devise; the arrangement must be the best that can be 
made for the effective prosecution of the plans so devised. Of these the 
plans are by far the most important, and require the largest measure of 
trained intelligence for their preparation. At the same time, it is necessary 
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to give due heed to a passage in Mr. Churchill’s memorandum which has 
not as yet received much attention: 

“Although the methodical treatment of the vast number of subjects to 
be dealt with by the staff requires that there should be divisions and sub- 
divisions, yet it is imperative that these should never be permitted to de- 
velop into “ watertight ” compartments. It will be found that there is so 
much overlapping between divisions that a constant, free and informal inter- 
course between them is indispensable. To promote this the chief of the staff 
will be enjoined to hold frequent meetings to be called ‘staff meetings,’ 
with the heads of the three divisions, and each of the directors will be 
kept fully acquainted with the work of their two colleagues. Each one of 
the directors will be ready at any moment to act for the chief of the staff 
in the latter’s absence from whatever cause.” 

This is perhaps the explanation of the otherwise rather questionable pro- 
yision that “the chief of the staff will not be the sole channel of communi- 
cation between the First Sea Lord and the staff; and the First Lord and the 
First Sea Lord will, whenever convenient, consult the directors of the 
yarious divisions or other officers if required.” Some misgiving has 
ieady been expressed by the Times in regard to the working of this 
@urision. If the Admiralty were not a department sui generis, instinct 
win that spirit of give-and-take and mutual cooperation which is needed 
the sea service, I should share that misgiving. But in Admiralty adminis- 
Wation the spirit is everything, while the letter counts for very little in 
comparison and I am confident that in this case, too, the spirit will prevail 
over the letter, more especially as, like the sea itself, the staff is to be 
“all one.” 


ADMIRALTY AND WAR OFFICE, 


“It is necessary,” said Mr. Churchill, “that there should be a close and 
whole-hearted cooperation between the War Staff at the Admiralty and the 
General Staff of the army.” That might be regarded as a self-evident 
proposition, were it not notoriously the fact that the relations between the 
Admiralty and War Office have often been of that “ watertight compart- 
ment” character which Mr. Churchill so justly deprecates in respect of the 
severai divisions of the Naval War Staff. There are many problems of 
wat which concern the navy and army in common; indeed, it might almost 
be said that there are not very many which directly or indirectly do not. 
Yet it is also notorious that the solutions of these problems which have - 
commended themselves to the Admiralty have often proved very far from 
acceptable to the War Office. How far a closer and more whole-hearted co- 
Operation between the staffs of these two departments may tend to resolve 
these antinomies in the future experience alone can determine. It may be 
conjectured that when staff meets staff then indeed will come the tug of 
war; and for the reconciliation of those fundamental divergences which, 
as Mr. Balfour pointed out in 1905, have existed almost from time im- 
memorial between different schools of naval and military thought, we may, 
Perhaps, look as Lord Haldane seems to look, to another and higher 
authority than any which resides either in the War Office or in the 
Admiralty. Speaking at Edinburgh on Monday, Lord Haldane said: 
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“ The Navy had now got, like the Army, a General Staff. The Navy and 
the Army were now going to cooperate in this problem of defense in a 
fashion they never did before. They had now got the two brains of the two 
Services thinking out these war plans . . . . thinking out the great coordi- 
nation of the Army and the Navy. These two staffs had above them a yet 
more General Staff in the Defense Committee.” 

It is in this direction that almost certainly lies the true solution of the 
problem which some people thought might be solved by the appointment of 
a Minister of Defense supreme over both War Office and Admiralty, The 
only possible Minister of Defense of this character in this country is the 
Prime Minister, who is, by the prescriptions and usages of the Constity. 
tion, supreme over all departments in respect of all high matters of policy, 
The Committee of Imperial Defense is the General Staff of the Prime 
Minister in his capacity as the ultimate Minister of Defense—an extension 
of his mind in so far as it is applied to the higher problems of defense. If 
the Admiralty and the War Office differ and cannot be brought into agree 
ment by the agency of their respective staffs their differences must ¥ 
brought to the Prime Minister and finally decided by him in the light of 
exhaustive discussion at the Committee of Imperial Defense. The creation 
of the War Staff at the Admiralty will enable the two departments to meet 
on equal terms in their joint deliberations. But it will not necessarily 
establish harmony between them, since each is coequal with the other in his 
own sphere of activity. That can only be done in the last resort by the 
agency and procedure just indicated. 


TRAINING FOR THE WAR STAFF. 


It is significant of much that the creation of a War Staff for the Navy 
and the emergence of an Operations Division as an organic element in its 
evolution should synchronize with a recognition by the Admiralty of the 
urgent need for a special course of training for the officers who are to 
serve on the War Staff of the future. Hitherto Staff officers in the Navy 
have had to learn their duties according to the method prescribed by Mr. 
Squeers, namely, by doing them. Henceforth they will first be taught how 
to do them. Mr. Churchill enunciates two most excellent principles which 
are to be regarded as paramount in the constitution of the Staff College— 
for so we may call it though it is not so designated in the memorandum, 
being there rather regarded as an internal development of the already exist- 
ing War College—now to be provided for the navy. First the personnel 
of the War Staff . . . . will consist of naval officers fresh from the sea and 
returning to the sea fairly frequently.” That is a condition quite indis- 
pensable to the efficiency of such a service as the navy. The higher leading 
in naval war must never be divorced from direct and frequent contact 
with the sea. 

Secondly, nothing in the constitution of the staff will be designed to arrest 
the free play of professional opinion in all its members from top to bottom. 
Fresh ideas, new suggestions bred by independent study and reflection may 
find their proper expression in all ranks. Disciplined cooperation in work- 
ing out schemes which have been prescribed will not exclude reasoned 
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criticism and original conceptions, the central objects being to form at once 
aconvenient and flexible machine for the elaboration of plans and a school 
of sound and progressive thought on naval science. 

All this is quite admirable. The Staff College and War Staff emerging 
from it must never be a school of unchanging dogma. It must be an agency 
for the cultivation and dissemination of living and progressive thought. 
It is to think and not to act. It will in no way control or fetter the mind of 
the First Sea Lord and others, who are to act, it may be, on its inspiration, 
but on their own sole responsibility ; but it will inform it and thereby fortify 
its executive decisions with all the authority to be derived from sustained 
thought based upon exhaustive information. It must never be allowed to 
usurp any of the functions and responsibilities proper to the Board of 
Admiralty or to any of its members. But there can be little doubt that in 
course of time its influence, direct and indirect, will prove to be the little 
leaven that leaveneth the whole lump. After all, the brain is the directing 
member of the organism. 
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THE RELATIVE IMPORTANCE OF TURRET AND 
TELESCOPE SIGHT. 


By Rear-ApmirAL Braptey A, Fiske, U.S. Navy. 





The value of the turret is recognized. The victory of the 

Monitor over the Merrimac was so opportune and dramatic, and 
its results were so evident, important and immediate, that the 
firret was at once proclaimed, by all the world, to be one of the 
PRratest inventions of the age. 
b. telescope sight, on the other hand, made its obscure little 
@ut on a small gun-boat, way up in Bering Sea; its value was 
fot realized for ten years; and it grew so slowly into use that it 
tame gradually to be regarded as a “ matter of course.” Though 
adopted now by every civilized navy in the world, it has never- 
theless received no individual recognition ; and yet there are some 
who think that it is a more important factor in naval warfare than 
the turret. 

To compare the relative values of the turret and the telescope 
sight, let us imagine two ships, A and B, meeting on the ocean 
and fighting; A having open sights and turrets, and B having 
telescope sights and no turrets, B’s guns being arranged in broad- 
side. 

Which ship would whip? 

A would be able to fire, say, ten guns on a broadside, and B only 
five. As to firing ahead or astern, B’s guns would probably be 
disposed according to the old-time plan, with the forward and the 
after guns on two different decks, so that she would be able to 
fire four guns ahead and four astern, the same as A. 

Of course, the proper tactical utilization of greater accuracy 
of gun fire would dictate that B should keep at a very long range 
and not present a long target laterally, so that B should keep A on 
his bow or quarter as far as practicable. But in order to make 
our comparison applicable to a fleet action, we have to assume that 
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both ships turn their broadsides to each other, and engage at some 
moderate distance, say 10,000 yards. In this case, A could fire 
twice as many guns per minute as B; so that, if the accuracy were 
the same in the two ships, A would probably hit B twice as often 
as B would hit A. 

ut the accuracy would not be the same. It is impossible to 
state exactly what the ratio of accuracy would be ; but it certainly 
would not be unfair to the open sight, if we accepted the same 
ratio as characterized the performance of the two sights on the 
only occasion when their value could be compared under identical 
conditions. This was the first time the telescope sight was ever 
tried. It was on board the Yorktown at Unalaska, on September 
12, 1892. A diagram of the firing is here shown. 

If anyone will take the trouble to measure off the vertical de 
viations of the two series of shots, he will find that the meaf 
vertical deviation of the shots fired with the open sight was 6.54 
feet, and with the telescope sight 2.25 feet, the ratio being a 
2.91 to 1. This is on the supposition that the five shots fired with 
the open sight, and which could not be plotted on the diagram 
(which extends 15.75 feet above the mean point of impact), had 
a mean vertical deviation of 15.75 feet. If he will also measure 
the mean lateral deviations of both series of shots, he will find 
that they are 8.90 feet and 2.75 feet respectively, the ratio being 
as 3.23 to I. 

It is not here claimed that the shots were plotted with mathe- 
matical accuracy, but that they were plotted with a sufficient 
approximation to accuracy to form a fair basis of comparison, 
and as accurately as the appliances of that day permitted. The 
fact that the fourth shot brought down the target in a mass on the 
raft, and that the target was found to have three holes in it when 
examined, indicates that the shots fired with the telescope sight 
are quite accurately plotted. 

The fact that the last shot, fired with the telescope sight (No. 
23), was fired at the vague mass of wreckage, and therefore ought 
not to be counted, is here ignored. 

Certainly it could not be objected with reason that the ratio, 
2.91 to 1, is unjust to the open sight. The great accuracy of 
naval gunnery to-day, as compared with its accuracy before the 
invention of the naval telescope sight, indicates a much larget 
ratio than 2.91 to 1; and this larger ratio cannot be due to mr 
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proved methods of drill and training, or to the effect of spotting 
and fire control ; because, while these things increase the rapidity 
and the effectiveness of the fire of a group of gnus, they do not 
and cannot increase the accuracy of the fire of any individual gun 
beyond its own inherent accuracy. They simply utilize that 
accuracy. 

Suppose 4A and B approach to a distance of 10,000 yards and 
begin to fire. It is clear that the vertical target presented by each 
ship would be about 30 feet, and the mean vertical deviations of 
Aand B about 49.5 and 17.03 feet respectively ; so that, referring 
to page 129 of Alger’s Exterior Ballistics, we see that the respec- 
tive probabilities of hitting, in the case of each gun in the re- 
spective ships, would be in the ratio of about 2.71 to 1 in favor 
of B, supposing both ships to have their mean points of impact 
on the centers of their respective targets, a supposition not unjust 
to the open sight. 

“The veritical deviations, 49.5 and 17.03 feet mentioned above, 
at based on the assumption that if the deviations with the open 
fight and the telescope sight were 6.54 feet and 2.25 feet re- 
spectively at 1320 yards, both deviations would be increased in 
the ratio 10000/1320 at 10,000 yards. But both would really be 


. increased more than this, because not only does the deviation, with 


aclear target, increase as the range, but the target becomes dim- 
mer, thereby causing increase of deviation; and this increase of 
deviation would be greater with the open sight than with the 
telescope sight, for the reason that the telescope clears up the 
target and gives a definite point of aim. 

The figures 49.5 and 17.03, therefore, are not unfair to the 
open sight, but the reverse. 

By reason of the great lateral targets presented by the ships 
telatively to the mean lateral deviations of the guns, the superior 
lateral accuracy due to the telescope sight would have little 
weight, and it is therefore ignored here. 

It is impossible to reason out which ship would begin to fire 
first. So it must be assumed that they would begin at the same 
time. 

B, of course, would use salvo firing. Whether 4 would or 
would not use salvo firing, it is impossible to say ; but it is safe to 
say that he would do better by not attempting it. Previous to 
the introduction of the naval telescope sight, salvo firing with open 
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gun sights had been found extremely inaccurate and was 
used at very short ranges. Some ships, especially in the British 
Navy, were fitted for salvo firing, but by electricity and from a 
“ directing station,” where the officer who fired the battery, used 
a telescope for sighting. 

It seems sure that A’s fire per gun would not be so rapid as B’s, 

B could fire her five broadside guns in salvo once in 30 seconds, 
sut with the open sight, where the main difficulty was in getting 
the pupil of the eye exactly on the line joining front and rear 
sights at the same time the line of sight was on the target, a 
“ gun-captain ” had frequently to wait a long time after his gun 
was loaded before he could get “a good sight.” It must be re 
membered that it was necessary for him to have his pupil on the 
line of sight not only in the vertical plane, but also in the hor 
zontal plane ; and that if he lost his chance at the end of one rolf 
he would have to wait until another roll came along. Besides 
this, A’s firing would undoubtedly be handicapped by the smoke 
of one gun interfering with another gun, and, in the case of any 
single turret, by the fact that one gun would have to wait until the 
jar caused by the other gun had subsided. 

Bearing in mind the fact that the firing on board the Yorktown 
was done at anchor in smooth water and at an anchored target, 
when it was comparatively easy to keep the pupil of the eye on the 
line of sight, so that the conditions were much more favorable 
to the open sight, as compared with the telescope sight, than 
would obtain under ordinary conditions on board a ship under 
way at sea, firing at a moving target, it would seem that, im 
order to attain the relative accuracy of fire between A and B, 
which was found on board the Yorktown, the rate of fire per 
gun of A would have to be extremely deliberate ; certainly not 
greater than one shot per gun per minute, about one half of that 
of B’s guns. That is, the number of guns fired per minute on 
board the two ships would be about the same. 

This means that the hits per gun per minute would be as 2.71 
to 1, in favor of B, supposing that both ships got their mean points 
of impact on their respective targets at the same instant, and 
supposing also that there is no cumulative effect in an “ initial 
advantage.” 

But they would not get on their targets at the same instant and 
there is a cumulative effect in the “ initial advantage.” 
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B’s spotter, after one or two ranging shots, would probably 
straddle the target with his first or second salvo, and in about a 
minute after the first ranging shot would begin to land 25% of 
hits on A ; that it, 244-12 inch shots per minute. 

It is highly improbable that A could get his mean point on B 

by this time. His task would be extremely difficult. Not only 
would he have a large dispersion in range to deal with, but, as the 
projectiles would not fall into the water together but separately, 
and at irregular intervals of time, his calculations as to how 
much to raise or lower would be complicated by the necessity of 
remembering how the various shots fired with a certain sight bar 
range had fallen; and it would be practically impossible to even 
ascertain this after he had raised or lowered once, because he 
would not know whether the last shots had been fired with the 
ist range he sent down, or the previous one. His difficulties 
“would be increased too—compared with those of B’s spotter— 
te larger lateral dispersion. . 
YAIl these difficulties would increase after B began to hit; and 
then the people in the turrets, conning tower and elsewhere would 
begin to have their troubles. These troubles would increase, and 
would cause confusion, and would progressively augment B’s 
initial advantage ; so that it is possible that A might be defeated 
without ever getting his mean point of impact on B at all. 

But let it be imagined that both ships get on their targets at 
the same instant, and that B’s only advantage is the relative 
probability in h. p.g. p.m. of 2.71 to 1 in B’s favor. 

The only advantage which A would have to oppose to this 
offensive advantage would be the defensive advantage due to the 
superior protection given by her turrets; and this would simply 
be due to the fact that the ports through which B’s gun would 
have to fire, in order that the guns might have a sufficient train, 
would be much wider than the ports in A’s turrets. But the 
width of B’s ports perpendicular to the line of fire would not be 
greater than the inside diameter of A’s turrets; that is, about 
three times the width of A’s ports; and the lateral target of even 
a whole turret is so small, relatively to the mean lateral deviation 
of the gun, that the superior probability of hitting laterally at- 
taitied with the telescope sight (ratio about 3.11 to 1, assuming 
the data of trial on board Yorktown) would have to be taken 
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thing of similar dimensions would be, not as 2.71 to 1, but as 2.71 
xX 3.11 to 1, equal to 8.43 to 1, in favor of B. 

Therefore, the greater width of B’s gun ports would be more 
than counterbalanced by the greater probability that A’s ports, 
or the guns in them, would be hit; and the probability of a shot 
entering a port or striking a gun would be about as 8.43 to 3 in 
favor of B. 

The probability of striking a gun would, of course, be about 
8.43 to 1, in favor of B. 

It will be noted that no account is taken here of the fact that 
the turret itself, or the armor in front of and over the broadside 
gun, is not really invulnerable; and that, even if it were, the 
shock of receiving a 12” shell would be very detrimental to the 
personnel and material behind. 

There would still remain, therefore, the original probability of 
2.71 to 1 in favor of B, an advantage nearly equal to the advantage 
that three sister ships would have over one other sister ship. 

Of course, the ratio of probabilities would really be much 
greater than this, but to a degree that eludes computation. This 
ratio of 2.71 to 1 takes account merely of the probability of 
hitting the areas exposed by the entire ships as targets. It dis- 
regards entirely the advantage B would have in his ability to 
use salvo firing, the cumulative effect of “ the initial advantage,” 
which B would get at the start, and the advantage B would have 
in being able to direct his fire at will on individual parts, such as 
the conning tower. It also neglects the fact that the probability 
of hitting the conning tower would be about as 8.43 to 1 in favor 
of B. 

It would seem then that B would whip A, and quickly. 

We have thus far limited our comparison to gunnery warfare. 
But there is another very important field of naval warfare, and 
that is torpedo warfare. 

So let us suppose that 4 and B are attacked by destroyers, in 
the daytime. At night, the telescope sight has an unquestionable 
advantage, but it is small. 

As the destroyers would head towards their respective target 
ships, the lateral targets presented to those ships would be 90 
small that the smaller lateral deviation due to the telescope sight 
would have to be taken into account, as well as the the smaller 
vertical deviation; so that the probability of hitting the area 
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presented by a destroyer would be about 8.43 times as great with 


the telescope sight as with the open sight. 

This means that, with a given degree of risk, one group of de- 
stroyers would have to keep nearly three times as far from B 
as the other destroyers from A; and that B’s chances would be 
8.43 times as good as 4’s. 

It also means that, if we did not have the telescope sight, 
destroyers, without taking a greater risk than at present, could 
approach battleships by day to nearly one-third of the distance 
which they must now observe; that is, close to the distance at 
which their torpedoes are effective. In this case, it might be a 
serious question whether it were worth while to build battleships 
at all. Certainly it would be a serious question with the Con- 
gressmen who appropriate the money. 

The destroyer has been gaining rapidly in seaworthiness and 
ieed, and the torpedo itself in accuracy and range. The de- 
Myer has been menacing and is menacing the very existence of 
te battleship, not only in war, but also in peace ; for the strongest 
a@gument against appropriating money for battleships is the 
torpedo. The only thing that keeps away the destroyer is the 
gun; and a group of destroyers could approach a battleship, and 
fire torpedoes at her, with considerable chances of success, at 
4,000 yards in the daytime, if they were not fired at by accurately 
sighted guns. 

But it is not necessary to limit our supposed attack to de- 
stroyers. Let us suppose that A and B are attacked by fast 
cruisers, whose machinery and torpedoes would be below the 
water line, so that their degree of immunity from being sunk 
would be much greater than that of destroyers. Such cruisers, 
unless in very large numbers, would have no chance whatever 
against B; but an attack of say six against A would have a 
respectable chance of success. How many such vessels would 
be required to sink A, no man can tell; but it is certain that B 
could stand off at least 8.43 times as many as A could. 

Therefore, it is possible that, were it not for the naval telescope 
sight, the battleship including the turret might have become 
obsolete before now. It is certain that battleships would have 
much less than their present effectiveness to plead as a reason for 
their existence, that they would fall an easier prey to the torpedo, 
and that we should have had, and should still have, very much 
More difficulty in getting money to build them. 
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The turret has no field of usefulness in torpedo warfare, and is 
applicable to battleships only. The naval telescope sight has an 
important field in torpedo warfare, and is applicable to all kinds 
of vessels. Over the whole world to-day, there is hardly a 
modern gun on board a modern vessel that is not fitted with teles. 
cope sights. 

In the war between Japan and Russia, the destruction of the 
Russian fleet at Tsushima was so complete as to end the war, 
The main cause of its destruction was that the Russian gunnery 
was less accurate than the Japanese. The more accurate gunnery 
of the Japanese secured an initial advantage in the beginning of 
the battle; and this advantage, according to a natural law, i 
creased in geometrical ratio as the battle went on, and became 
overwhelming in a few minutes. 

It has been stated on excellent authority that the Japanese guns 
were fitted with telescope sights in good order, while very few of 
the Russian ships had telescope sights, and that the telescope 
sights which were fitted were not in good order. 

If this be true (and it probably is), the reason for the sudden 
annihilation of the Russian fleet stands out sharp and clear; and 
we see that the naval telescope sight, more than any other one 
thing, was the cause of the turning of the tide of history in the 
direction in which tt did turn. 

If this be true (and it probably is), the influence of the tele 
scope sight in the Russo-Japanese war was greater than the im 
fluence of the turret in our Civil War. 
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NOTES ON THE SWEDISH SYSTEM OF PHYSICAL 
TRAINING, 


By Surceon J. A. Murpuy, U.S. Navy. 





In view of an apparent increasing interest in physical better- 
ment, brought out by executive order bearing on the subject; by 


fealization on the part of many that a good body is necessary to 






thstand the demands on physique of the present increasing 
jon of naval life, which can be expected to increase enor- 
Mously in time of war; and, by such results represented by sick- 
fess, medical surveys, early retirement, and in other ways under 
the broad qualification of decreased efficiency, following the pres- 
ence of defectives in the personnel; it has been deemed of value 
to compile and arrange some data on the subject which might be 
of use to the individual concerned as a manual of physical 
training. 

Physical training in this country as a general institution has, 
until recently, been confined almost entirely to the athletic variety 
in which the superior physiques, already superabundantly en- 
dowed by nature, engage in activities of various kinds called 
sports with the ever present idea of outshining someone else -in a 
particular form of effort. 

The various sports or games were originally intended as a 
beneficial means of improving physique so as to fit the subject the 
better for his future activities in life ; through specialization, how- 
ever, the recreational element and ultimate aim of exercise has 
been lost sight of, and they no longer serve the purpose. In the 
desire to win at any cost only those points are considered which 
tend to this end. Such retrogressive tendencies as have developed 
have been fostered by stimulated ambition on the part of contest- 
ants, by the desire of many institutions for the advertisement suc- 


cess brings, and by a class of men gradually evolved by these con- 
_ ditions whose livelihood depends on turning out winning teams. 
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These men (coaches, trainers) have at the most an insecure tenure 
of office and even when properly qualified by knowledge or ex. 
perience in the use or misuse of the human body, through lack of 
time can give very little consideration to progressively developing 
a weaker subject, who invariably soon drops by the wayside, leay- 
ing the superior material to be forced to a condition of physical 
excellence calculated to bring out one or at most several supreme 
efforts. 

In this scheme of development the good or bad effect is centered 
in a few, and the many have been left to shift for themselves. If 


is very evident that the forcing process is having its harmful effect” 


not only on the exceptional physiques, but also on those of weaker 
physique who try to emulate the example of the strong, in many 
instances apart from observation and advice because of th 
trainers’ concentration of thought on more likely candidates, or by 
reason of a general emulation, as witnessed by the effect a 
school children after the Dorando-Hayes marathon race. These 
near athletes having no athletic history rarely get into the sta 
tistics (except as men of non-athletic type) when from time to 
time proof is offered as to the benefits to be derived from machine 
athletics. 

It is to be noted that statistics, heretofore advanced as a meams 
of proving that certain forms of athletics are not harmful, have 
been based on those exceptional physiques who were the survival 
of the fittest in that their names were recorded as stars. The 
statistics refer only to longevity and the comparison is a general 
one, all types of non-athletes being taken as examples on the other 
side of the question. A comparison between the non-athletic, 
robust man and his athletic fellow would yield different results. 
In the last report of the Surgeon General, U. S. Navy, the medical 
records of 625 Naval Academy athletes (covering a period of 20 
classes) were looked into, and of this number 21 have died or re 
tired, and 198 show defects referable to their athletic activity, 
affecting their future efficiency as officers in the Navy. It canbe 
expected that this result will be more suggestive in view of the 
fact that the earlier athletes worked under less pressure (records 
not so low) and that the later athletes have not been under obser 
vation long enough for constitutional effects to show. 

The modern idea of athletics is to make a machine out of the 
human body and to run this machine to a limit short of producing 
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an immediate and irreparable smash-up. When it appears that 
skill is absent, or is equal, the tendency is to make endurance 
supreme, and when this element enters and is carried too far, it 
isa common occurrence for individuals to collapse despite excep- 
tional physiques to start with and special preparatory training. 

If the condition of preparedness for maximum effort could 
be made a lasting process it would be justifiable. The onset of a 
condition known as staleness (a symptom of rebellion on the part 
of the body) renders this a failure however, and repeated doses of 
muscle and nerve fatigue soon lessen the individual’s usefulness, 
as is evidenced every day by. the rise of new stars, and the brief 
reign and fading glory of those of yesterday. 

In a military organization the general speed and efficiency will 
gme from the bottom, and not from the few superior physiques 
atthe top, and here more than in civil life physical training should 

vised to improve the weakest type and maintain the vitality 
Zz. individual at a point where, if called on in battle, he can 
wreck his health to national advantage. 

The high tension athletics of the present day can be considered 
of questionable benefit to the few men engaged as contestants, 
and to the many who look on as spectators of-no benefit whatever. 
Under the present system it is very difficult to get average indi- 
viduals to gather together to form a team of some kind for a con- 
test of pleasure and recreation as is the practice of the English. 

Any form of physical effort, when too frequently engaged in; 
too long continued at one time ; or, when the individual is forced 
by his training or by the desire to win, to ignore certain warnings 
of nature (breathlessness, constricting sense about chest, black 
specks in vision, dulling of sensation, extreme fatigue, etc.) ; can 
be expected to produce harmful results. On the other hand the 
same exercise when carried out progressively, always within the 
power of the individual, and short of fatigue or the signs of 
cumulative strain, cannot be but beneficial, as proved by the dif- 
ferent reaction (pleasureable sensations, animation, bright eyes, 
cheerfulness, and continuous increase in vital power, without the 
need of careful nursing, diet, etc.). 

Realizing the disadvantages of specialized athletics there has 
been unfolded, in the last few years, an increasing sentiment 
toward developing the many, who in the end really need consid- 
eration, and as a result nearly all the universities and schools in 
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the country have adopted a more or less effective course of com. 


pulsory physical training comprising gymnasium work and ath | 


letics. In connection with athletics there is a tendency to re 
striction by means of limitations of various kinds (medical, 
strength, and scholarship standards ; lessening number and dura 
tion of contests ; and to prevent constant training, permitting one — 
individual to engage in but two sports each year). More atten © 
tion is being paid to inter-institutional contests in order to reach 
those who cannot make the varsity squad, the members of which 
are barred from inter-class teams. 

This year for the first time at the Naval Academy compulsory 
gymnasium physical training was established for all midshipme 
partly as a result of observation on over 1700 midshipmen of th 
classes 1900 to 1910 which showed that even including the 
letes, first classmen on the average actually decreased in weight 
and relatively decreased in strength when compared with thei 
second class year. Under the present system of compulsory 
gymnasium drill for all classes restraint is being enforced in dit 
ferent ways in connection with athletics, the effect being to stim 
late a desire for uniform development, and to spread the athlete 
material into more lines, and to get more men out, and in conse 
quence it is hoped to obtain better results. The gymnasium drills 


are still insufficient in number, consisting of only one hour weekly ~ 


for 16 weeks during the four winter months, but those midship- 
men found deficient in strength and swimming receive in addi- 
tion 2% hours extra drill weekly. 

The dynamometer strength test in use at the Naval Academy 
is the basis for the course in physical training. This test is given 
to each midshipman in October and April, and serves to classify 
the individual as strong or weak, besides giving him an idea of 
his weak and strong points. The test as now given, while coarse 
in some respects, shows without question the effect of different 
forms of exercise both as developers, and, in many instances, the 
effect of over-use in decreasing power. 

Gymnasium training as practiced in many places is open to the 
same objections which apply to athletics, attention in some i 
stances being localized on a few who are taught to excel in doing 


stunts on the apparatus, and in other instances the effort is made i 


to make the subject feel the exercises, so that many of the class | 
drop out from exhaustion before the completion of the period. 
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Development, of course, cannot be expected to follow lack of 
exercise, but it will follow a graded form of exercise, ceasing 
before the onset of fatigue, not too frequently repeated, and free 
from the cumulative endurance element. Development will decrease 
when the exercise is continually carried out to an excessive degree, 
the condition resulting from the burning up of the muscle tissue, 
the trained state of the athlete being a difficult one to maintain, 
owing to the precarious balance between the reproductive and 
destructive processes. 

Amore or less systematic plan of work was laid out last Octo- 
ber to meet the altered conditions caused by the new compulsory 
gymnasium schedule. The previous year’s work for the fourth 
dass having proved somewhat unsatisfactory, attention was called 
tothe Swedish System of Physical Training as used in the British 

These exercises were first tried out experimentally, and 
beginning with the present fourth class last summer were 
ually applied to the midshipmen. 

effect on the present fourth class, after a short period of 
work during the heat of summer, together with the result of the 
winter work, on all classes, as tabulated below, will no doubt be 
convincing. 


Tastes or CoMPARISON RESULTS IN WEIGHT AND STRENGTH. 
POSTURAL RESULTS, OCTOBER, IQITI. 


ET etre oe 41 9% defective. 
ee er ere 35 ” 
CTE... 60.6.5 06.9 op o.cmes hale > Aenean 20.5 Rs 
ST CD... ccs csveresequh aan Aanuenm 23 7 


The results of the posture test showed the prevailing defects to 
be those of the student (head drooping, upper chest flat, and ab- 
domen protruding (sway back)). Many presented a lowered 
right shoulder due to slouching or yielding in the spine under the 
weight of the rifle from too frequent carriage at “ Shoulder- 
Arms.” The effect of poor posture is to cramp the action of the 
heart and lungs, and as a result deficient oxidation takes place, this 
affecting metabolism within the body. 

The April test disclosed that with one or two exceptions in each 
class all midshipmen could assume the position of correct car- 
riage of the body, the effect (even in mature individuals) of the 
Swedish exercises being very pronounced in developing the chest, 
in stretching contracted muscles, and in 
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adjusting the spine. Correct posture is not yet a habit, however, 
and some method (now lacking) must be devised to counterag 
the constant assumption of poor position during the numeroys 


study and recitation periods daily, which tend to overbalance the 


good effect coming from the limited military and gymnasigm 
drills. 
Resutt oF Ocroper StreENGTH Test ARRANGED IN PERCENTAGE Accorping 


TO NuMBER OF DeFECcTs. 




















} 1 2 3 4 
| Qualified. ttos | 6to10 | IX to 20 Over 2 
defects. defects. | defects. | defects 
eg i 27.5 | 39.6 8.7 13.8 | 104 
Second GD. bnicdns tats i 31.2 | 48.9 | 6.1 96 | 42 
Third class............. 34:7 | 47.0 | 1.1 9.2 | 8.6 
POOTtR: ClOGB 6c. 6ncccccce 31.5 32.7 10.9 10.1 | 14.8% 
he in si ’ a 
Fourtu Crass Comparison (SUMMER'S Work). 
Qualified. 1 | 2 | 3 4 
iets : u | 7 ee 
Allowance {On entrance. 4.5 8.3 | 15.3 13.7 | 582 
Standard } October..... 31.5 32.7 | 10.9 | 10.1 | 14.8 
First class On entrance. 1.6 2.0 Se 9.9 | 824 
9.0 11.2 15.5 17.2) =e 


Standard } October..... 


Remarks.—Midshipmen having 1 to 5 defects in strength were 
assigned one hour’s extra gymnasium drill weekly until qualified. 

Those having more than 5 defects were assigned two hours 
extra drill weekly. The classification is made on height with an 
allowance to lower classmen of one, two, and three inches, to 
permit of progressive development and allow for youth. 

Of the 479 midshipmen who failed to qualify in strength last 
October but 30 remain (May) and these have minor deficiencies. 

The following table shows the weight and strength results at 
the different tests for various classes: 





Pounds | Pounds 
gainin | gainin 
weight | strength 
1Q'1-19T2,| 19tT-1982. 


| Average Average Average Average Average Average 
Class | weight | strength | weight | strength | weight | strength 
}Oct. 1910. Oct. 1910. Oct. 1911. Oct. 1911. April 1912 April 1y12 








1912 | 145.0 | 4556 | 144.9 | 4641 | 149.3 | 5007 4-4 | 496 
1913 | 142.7 | 4512 | 147.8 4684 | 150.1 5167 2.3 483 
1914 | 135-8 | 3923 | 145-0 | 4612 | 149.5 | 5017 4-5 40. 
tors | 1135.2 | ‘3900 | 142.6 | 4390 2145.5 | 74808 2.9 4! 


| 


1On entrance IgiI. *Represents about 10 months’ development. 
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The following is to be noted in connection with the above 
results : : i 
The ten classes 1900-1910 averaged in weight: 


SEY «coc nc cc cscs du sa haabes et enee sets ete 132.6 
Ne CRBSSIIOT © So ok. kee sie ts cue cucceeaduee 146.5 
TRS Te eee Ce Te 


#4 loss of 1.1 lbs. during first class year. 


Comparison results in strength cannot be determined because 

of different systems in use, such results as could be determined 
showing an actual or relative decrease in strength during the 
senior years such as occurred in connection with the upper classes, 
i912 and 1913 (see above). This decrease has been due un- 
doubtedly to smoking and other privileges and to lack of sufficient 
physical drills. 
"The only drills hitherto affecting upper classmen in a physical 
way since the Spanish war, when the sailing cruises became more 
or less a thing of the past, are the disciplinary drills. All other 
drills have for these classes become mental in type rather than 
physical exercises. Weaker members of these classes for the past 
three years have been assigned about 16 hours gymnasium drill. 

The question of arrival at mature development is often brought 
up as an excuse for the poor showing of the upper classmen. The 
result of the April strength test based on a minimum amount of 
gymnasium work the past winter has demonstrated a substantial 
average gain in weight and strength for these classes 

The present class of 1912, from October, 1910 to April, 1911, 
while second classmen, gained on the average 1.3 Ibs. This gain 
disappeared before October, 1911, showing the characteristic 
tendency toward loss in weight of all previous first classmen. 
Under compulsory gymnasium drill this Academic year for the 
first time, this tendency toward loss has been nullified, and a gain 
of 4.4 lbs. recorded. 

The average gain in weight and strength for the present third 
class from entrance in 1910 to October, 1911 (1 year and 4 
months), was respectively 9.2 and 68q lbs. 

The average gain in weight and strength for the present fourth 
class (10 months) has been respectively 10.3 and go8 Ibs. 

Those midshipmen who lost in weight and strength the past 
year can be placed under three classes: The largest number en- 


21 
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gaging in strenuous athletics; a smaller number as members of 
the strong squad (few compulsory drills) apparently took ng 
voluntary exercise, and so suffered from lack of work; and the 7 
fewest were those of frail physique, who are under weight for 
age and height. 


The following shows the percentage results based on number © ; 


of defects for comparison with the results of the October test 7 
(see above) : 





——EE - 





| Qualified.| gives, | defects. | defecis | dele 
SS a ee 85.5 11.2 1.9 0.7 0.7 
SeCOGs CIMT... ccc cccce. 90.3 6.9 2.1 0.7 0 
yi. See ers pee | 95.1 4.9 o © 0 
POUPEN GENES... ccc ccesce 93.5 5.5 I. oO ts) 
Fourth class compared 
with First class Standard. 33.8 42.3 14.4 8.5 I. 


~ —- —_—— — —- - ee 





The following is arranged for general information in com 
nection with the Swedish day’s lessons and the description of 
the exercises which go with them. The exercises have been take 
from the “ Handbook of Physical Training” (British Admiralty) 
in use at the Naval Academy. A few additional exercises are de 
scribed, requiring simple apparatus, and which can be substr 
tuted, if such apparatus is available or can be improvised, for the 
free standing “Span Bending” and “ Heaving” exercises. 

Each exercise has a title: “ Standing: Heel Raising.” The first 
part of the title denotes the starting position from which the 
exercise is done; the second part, the part of the body which is 
moved. The title is intended for the information of the instructor, 
but when the exercise is not well understood the second part may 
be announced as a preliminary preparatory command. Commands 
are of two kinds as indicated on page 357 of the “ Landing 
Force and Small-Arm Instructions, United States Navy, 1905.” 

Do not exercise just before a meal or within at least one hour 
after a meal (digestion will be interfered with otherwise). 

The best time for exercise of any kind is between the hours 
to and 12 morning, and 4 and 6 afternoon. The Swedish exer 
cises can be performed before breakfast, or even at bed time. 

It is a mistake to eat a hearty meal before physical or mental 
work. The more food in the stomach the more mechanical inter 
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ference in the neighborhood of the heart, and the less blood cir- 
culating in and purifying the organs affected by the exercise. 

Exercise should preferably be done in the open air, and in the 
sun if not too warm. If indoors the room can go as low as 50° F. 
in temperature, and there should be free ventilation. 

A loose light woolen garment should be worn to prevent too 
rapid radiation of heat. The clothing should be clean and should 
not be that used for daily wear. 

The Swedish day’s order is arranged to give the body a general 
warming up series of movements before the more strenuous ef- 
fects, and at the end there is a tapering down series for a calming 
effect. In all exercise graduation should be practiced so as to ac- 
custom the parts and organs to the strain. In cold weather, 
especially, the muscle fibers can be torn easily if too much strain 
is applied before they have been warmed and loosened up. 

In paired exercises begin with the left side, if right handed, or 
fee versa. 

In the Swedish system there is little danger of producing fa- 
tigue (other than local), but it is best even here to cease exercising 
if fatigue is a prominent symptom. The fatigue meant is that 
due to exhaustion and not stiffness or soreness. Immature and 


older subjects should be careful not to exercise to excess. 


Exercise should improve health, control, strength, proportion, 
and posture. If large muscles are sought the subject becomes 
less agile through limitation in response and range of motion. 
The large masses of tissue, furthermore, require abnormal nutri- 
tion and in the end tax the subject’s vitality to a marked degree. 

If breathlessness or heart palpitation appear cease exercising, 
and make slow leg movements, or lie on back with arms and legs 
stretched loosely apart and breathe deeply. Practice a breathing 
exercise. Any organic disease of course contra-indicates most 
forms of physical exercise. 

Form is particularly necessary in carrying out any exercise, 
especially a Swedish exercise, departure from the designated 
method of performance in many instances nullifying the effect. 
It is better to do one movement in good form than several in bad 
form. 

Make it a practice to relax the muscles not in use so as not to 
antagonize one muscle by its fellow of contrary action. Many 
men waste an enormous amount of energy in fighting their own 
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effort (“muscle bound”), thus making themselves slow, jerky, — 
and clumsy, besides lessening their power of endurance by quickly 
forming within the blood an excess of waste combustive products, 

Food replaces that which is lost within the body cells in the pro- 
duction of energy. Foods are of three kinds: (1) Proteid ss 
(white of egg, lean meat). (2) Carbohydrate (starch (potato, 
rice), sugar). (3) Fats (butter, olive oil). Briefly, the first 
forms flesh and the second and third are converted into heat, or 
stored up as fatty tissue. 

As a rule the average man eats more than is needed and as 
the excess must be eliminated or stored up, the body cells are over 
worked to no good end and general vitality is by so much lowered. 

No particular diet is necessary for even strenuous physical of 
mental labor provided moderation is practiced and ordinary preg 
cautions are taken in the selection of food, its proper preparation, 
the interval between meals, and avoidance of haste and deficient 
mastication in eating it. As mentioned before little or no food 
should be taken before work. It is the food of the day previous 
which furnishes fuel for the production of energy. 

In warm weather less heat producing food is required. 

Certain idiosyncrasies must be respected. 

Persons with loose skins, the result of former excess of fatty 
tissue, are apt to vary greatly in weight (a loss of ten pounds from ~ 
free perspiration after fairly violent exercise in warm weather be 
ing not uncommon). 

During exercise water should not be taken as it has a mechani 
cally bad effect on the heart. Rinse the mouth only. Await a suf 
ficient interval after exercise before drinking freely. 

Persons inclined to stoutness should exercise freely and d- 
minish the fat producing foods. Restriction in the water supply 
is not a good plan as water is needed to carry away the ash 
formed from the combustion going on in the production of energy. 

A certain amount of fat is needed as a reserve food supply, and 
when it is sufficiently removed so as not to mechanically interfere 
by its pressure or weight the subject should be satisfied. 

Stimulants and tobacco do not go well with exercise. 

Excessive mental work and excessive physical work do not 
go well together. 

Sleep is necessary so that the overworked cells can have 4 = 
chance to recuperate and replenish their fuel (food) supply. . 
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A cold shower bath should follow exercise while the body is 
still warm and covered with perspiration. Hand friction should 
be applied to the skin at the same time. If the shock is too great 
start with a tepid shower and end with a cold one. 

Warm baths should only be taken for cleansing purposes and 
at bed time (calming effect). 


THe SwepiIsH SYSTEM. 


In general the object of any form of exercise is to create a 
condition of improved health, physique, muscle control (co- 
ordination), self reliance, courage (coming from the knowledge 
of ability that good muscular action brings), alertness of per- 
ception, quickness in response both mental and muscular, erect- 
ness of body, symmetry, endurance, etc. 

The four distinguishing points of the Swedish system are: 


od The day’s order. 


2. Progression. 

3. The use of the word of command for movements instead of 
imitation. 

4. Insistence on form. 

The day's order—rThe exercises of the day’s order are ar- 
ranged so as to affect the body in a progressive way, the classes 
of movements following each other with but slight modification, 
always in the same way. 

1. Introductory exercises are designed to give a light work-out 
for the entire body, to get the blood circulating and to loosen up 
the muscles and joints. They consist of movements for formation 
of the class, dressings, facings, openings, etc., exercises to correct 
posture, and easy exercises already well known. 

2. Leg exercises are designed to stimulate the circulation of the 
lower extremities and prepare the body for the stronger Span 
Bend and Heaving movements. After exertion slow leg move- 
ments by bringing blood to these parts exert a calming effect on 
the respiratory and heart action. 

3. Span bending exercises develop the upper dorsal (back) 
muscles and stretch the anterior chest muscles. The stretching 
effect counteracts the cramping and fixation effect on the chest of 
the anterior muscles, brought about by excess of work on ordin- 
afy gymnasium apparatus, certain forms of manual labor, and 
bad posture (school children, students). The separation of the 
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ribs which takes place keeps the chest supple and mobile and 
thus favors lung expansion. 

4. Heaving exercises are designed to aid in the production of 
a good carriage, proper form as to the carriage of the chest and 
head being of more importance than the number of times one can 
pull up. 

5. Balance exercises are designed to affect the nervous system 
and its relation to co-ordination. Attention is required at first 
until the antagonistic muscles are trained to work together, after 
which the process becomes an automatic one and the subject 
acquires the habit of moving with an easy carriage and perfect 
control, using the minimum amount of energy, with consequent 
less fatigue. 

6. Dorsal exercises are designed to affect all the muscles of 
the spine, thus aiding in extension of the body and consequent 
erectness. 

7. Abdominal exercises by strengthening and improving the 
tone of the abdominal muscles prevent a tilting forward of the 
lumbar spine (hollow back), a prevalent condition. They benefit 
the digestive organs. 

8. Lateral exercises affect both sides, contracting one and 
stretching the other. The ribs are separated and the chest made 
more supple and resilient. The abdominal organs are benefited. 
The spine is made more flexible and any tendency to spinal curva- 
ture obviated. They give suppleness to the carriage of the body. 

9. Jumping and vaulting exercises require control and develop 
judgment, presence of mind, quickness of movement, resource, 
courage, and the ability to turn a quickly formed idea into action. 
They accustom the person to using just sufficient muscular action 
and no more, and exhilarate the nervous system. Good form is of 
more importance than length or height overcome. Free movement 
and lightness in “ Taking off ” and “ Landing ” is necessary. 

10. Breathing exercises are intended to exercise the muscles of 
respiration and mobility of the chest. They should be used only 
after the breathing is somewhat under control (light leg exercises 
being used first). Three times at one time is sufficient ; and they 
may be employed at any time when the breathing has been dis- 
turbed. 

11. Marching and running exercises aim to educate the body to 
a free and easy movement of the hips, lifting and placing of the 
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feet, and to improve the carriage. The progression in running 
should be very gradual, the duration of a run never to exceed 5 
minutes. This will gradually cause the heart and lungs to adjust 
themselves (“ wind”) so as to work together economically. The 
pace in running should be no more than a dog trot at first and 
even at the end. 

12. Finishing exercises are light exercises already known with 
a preponderance of slow leg movements, and breathing exercises, 
with the object of calming down the nervous and circulatory ex- 
citement following the more violent movements. They tend also 
to act as correctors of posture. 

Progression——No exercise should be performed as a rule more 
than four times, and the most violent only once. A change from 
an easier to a harder exercise should not be made until the easiest 
is done in good form. 

Word of command.—Use of fixes attention, and sets up nervous 
impulses to the muscles concerned which are a direct response 
to an effort of the will and not reflex or automatic in character. 

As an example of the effect of mental concentration on a mus- 
cular movement it is to be noted that the muscle group directly 


concerned in throwing the leg forward in walking or running is 


the only group in the strength test applied to midshipmen which 
proves to be stronger on the average on the left side than its fel- 
low of the right side. This excess of strength is brought out un- 
doubtedly by the necessity of stepping forward with the left foot 
first in all military formations. 

Form.—General faults in form consist in holding the breath 
during the performance of an exercise ; contracting the chest by 
a bad carriage of the head, neck, and shoulders; or performing 
the exercise unevenly or incorrectly. Other faults are described 
in the description of each exercise. The performance of an exer- 
cise in good form influences to a marked degree the effect. An 
apparent easy exercise in bad form becomes a difficult one when 
done in good form. 
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SIMPLIFIED METHODS OF COMPASS CORRECTION. 
By Lieutenant R. A. Kocu, U. S. Navy. 





The method, which is here to be described, has worked success- 
fully for two years with the compasses of the Castine and all the 
submarine flotilla. The German and Greek letters, ordinarily used, 
are here done away with, and thus the biggest bugbear of com- 
pass work is eliminated, the constant A being the only coefficient 
‘given real consideration in this method. 

We consider that any compass is properly corrected when a 
distant object can be made to have the same compass bearings for 
all headings of the ship. 


To COMPENSATE THE COMPASS. 


Note the change of bearing of the sun for every twenty min- 
utes, using the azimuth tables, the approximate local apparent 
time, the latitude (correct to a degree), and the date of the month 
as arguments. A curve of the sun’s change of bearing is then 
plotted on cross-section paper. A reference to the azimuth tables 
shows that an error of a few minutes in time, of a degree in lati- 
tude, or even of a day or so in date, make practically no change in 
the rate of change of bearing of the sun; though, of course, with 
such erroneous data there is a decided error in the actual bearing 
of the sun, but with the actual bearing we are not now concerned. 

Problem.—Correct all compasses of a vessel, and swing for 
residuals in latitude 40° 20’ N., A 70° W., about 3.00 p. m. on 
October 30. 

Procedure.—1. Set watch to local apparent time approximately. 
For example, if watch had been keeping 75th meridian mean time, 
as would be probable, set it ahead twenty minutes, thus making it 
7oth meridian mean time, and then apply the equation of time. 
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2. Pick out from the azimuth tables, using 40° as latitude, and 
the column nearest the day of month—October 31—bearings of 
the sun at 20-minute intervals, viz: 


Time. Bearing of sun, . a phere an, 


3-20 106° 10° 
3-40 102° 14’ 
4.00 98° 34’ 
4.20 95° 05’ 


Using cross-section paper, taking ordinates as times, and ab- 
scisse as degrees—unnumbered as yet—now draw in the curve 
ABC (see Fig. A). 

3. Now head the ship north. Using the azimuth circle take a 
very accurate bearing of sun; in this case it equals 246° 30’ at 3.22. 
Put the helm over and swing to south. Plot point X, with this 7 
data, on Fig. A, close to the change of bearing curve, now marking 
the degree line at A as 246°, and also giving values to the abscissa, 

4. Steady on south. Bearing of the sun is found to be 245° 30 
at 3.29. Plot this as point Y. Draw XX’ parallel to ABC. X’, 
therefore, represents the sun’s bearing if headed on north at 3.29. 
Now draw a curve parallel to ABC and through the point Z, which 
is half way between Y and X’. 

5. Now, using watch and curve, raise or lower the athwartship 
magnets until sun bears as it should. Then there will be no devia- 
tion, and south by compass will be correct south. All the other 
compasses are then made to read south in the usual manner. 

6. Correct on east, and then on northeast in the same manner. 

7. Head the ship north. If there is a difference in bearing from 
curve, one-half of this is deviation. Plot point, and, swinging on 
every fourth point, plot differences and draw curve through the 
mean of points. Those points to the left then are westerly devia 
tion, those to the right being easterly. 

If, however, there is a real constant magnetic error, it is not 
known by the above method, it is not and should not be taken 
out on one heading, as the error due to it would then be doubled 
on the opposite heading. The navigator’s error is quite frequently 
the constant which makes the work check. 

Now, to find the constant error, compute an actual bearing of 
sun and compare. For example, if the compass error at 7 a4. M, 
and again at 10.30 a. m., on the same heading, is exactly the same, 
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Fic. A—Curve for Compass Correction. 
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it is safe to assume that there is no instrumental error and the 
constant error can be calculated. An instrumental error fre 
quently found is that of the azimuth circle, 4. e., the mirror may 
read accurately on one angle and not on another. When corr 

a compass in the usual method by a calculated bearing of the sun, 
this instrumental error and all errors in calculations give a false 
constant A. During the short time to correct in the above method— 


less than one hour—the angle of change of the mirror, or change 4 
of its error, should be very little, and, even if the mirror were 4 


in error ten degrees, the compass would be correct, because the 


distant object has been made to bear the same all the way around, ie 


Whereas we know that in the usual method the compass would 


be corrected to take out the whole error (true constant A, instr” 
mental and magnetic) on one heading, and on the opposite heading 


the instrumental error and plus true constant A error which should 
not have been taken out will be doubled. 

It frequently occurs that an azimuth circle is in error by 2° after 
it has knocked about ship for a few years. 


MATHEMATICAL NoTE ON THE ABove BY COMMANDER G. R. MArvett, U.S.N. 
A’ + B’ sin z + C’ cos s+ D’ sin 22 +- E’ cos 22 
1+ B’ cos s—C’ sinz + D’ cos 2s —E’ sin 23° 
The above is the strict mathematical formula for the deviation, z being 
ship’s head magnetic. If the deviations are less than 20°, this formula can 
be reduced to (see Muir, p. 121): 
8—=A+Bsin 2’ + C cos sz’ + D sin 22’ + E cos 22’, where 2’ is the ships 
head per compass. 
Let 2’ =0°, then 6. —A+C+E. 
Let 2’ = 180°, then 65 = A —C+ E. 
6, + be 
TS =A+E. (1) 
Let 2’ =g0°, then $,,.=4+B—E. 
Let z = 270°, then $5.2 = A aise B — E. 
5 /at 53x /2 
2 
Let the compass be compensated on N., S., E., and W., and the coefficients 
B and C have been reduced to zero. Therefore, 
6—A + Dsin2z2’ + Ecos 22’. 


tan 6 — 


—A—E, (2) 


Let 5==45°. Sneed D. (3) 
Let 3= 135°. dge/g—= A—D. (4) 
Let $= 225°. %ge= A+ D. (5) 
Let 8=315°. Srey A —D. (6) 


An inspection of these last show that to compensate for D, (3) and (4), 
(3) and (6), (4) and (5), or (5) and (6), are the combinations. 
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and the To SwINnc For RESIDUALS. ' 
bred. If deviations are small, say not over one-half point, then the 
‘TOF may ' “lag” of the compass will be constant, if the swing of the ship 
rrecting F*  isconstant. Note the change in bearing of sun during 10 minutes. 
the sun, ™ Plot curve of the change of bearing of sun for this time. Start 
¢ a fake yessel swinging and, after it has swung through 8 points, consider 
nets | ithe swing constant. 

Chr tt. Example—1. With data, as in first case, we find the. change of 
iy = bearing from 3.50 to 4.00 to be 2°. Plotted curve AB (see Fig. B), 


and without designating values for ordinates or abscissz. 
2. Headed east and put helm hard to starboard. Follow the 
sun with the azimuth circle. When passing north, took azimuth 
| ‘and time—i. ¢., 268'4° at 3:51. Now, in Fig. B, mark 268° for 
o “abscissa at point A and 3:51 for ordinate, and plot N. 
_ 3. Took bearings every fourth point and plotted NW., W., SW., 
. - SE., and E. From the mean between N. and_S., E. and W., 
W. and SE., and NE. and SW., draw curve XY. By mean is 
Tere meant the mean of the opposite cardinal points, or adjacent 
LU.SN intercardinal points. Or, this may be drawn from the mean of only 
forth and south, and still be approximately correct. 
* 4. The amount the points vary from this line is the deviation, 
n, 2 being "plus any known constant the compass may have. The result is 
_ shown in Fig. B. 

Thus, in the above method, we did not need to know the mag- 
netic bearing of the sun (any distant object could have been used), 
because the bearing used was the magnetic plus the lag plus the 
constant. 

The above method has been proved by trial on various ships with 
corrected compasses, using uniform speed and helm. The bearing 
of the sun remained constant, or only varied an amount equal to 

® the change of sun bearing due to time, the bearing being in error 
(2) § the lag. 


oefficients 
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Note on “tac” or Compass sy ComMANDER G. R. Marve t, U. S. N. 


The mean directive force of earth and ship in terms of earth’s horizontal 

) ee force as unit is represented by 4, which depends for its value upon the 
(3 eff 

(4) a ect of horizontal soft iron, symmetrically arranged about the compass. 

(s) Therefore, for any particular heading of the ship there is a certain pull 

(6) ’ or force on the needle, tending to draw it away from the magnetic meridian, 

and to bring it to rest at compass north. On another heading there is a 

and (4), Similar force, but of different value. If a ship is swung with a constant 

x 
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change of magnetic azimuth, the compass needle will be acted upon by a 
yarying force, so that at any particular magnetic head the deviation will be 
different from what it would have been if the ship had been steadied on 
that magnetic head. This difference in deviation may be called “lag.” If 
the force acting on the compass needle was constant, and the angular 
velocity of the swing was constant, then the lag would be constant. But 
jn an uncompensated compass the force is variable, therefore the lag is 
variable. 
By the method of compensating described above, the compensation on 
WN. and S. gets rid of C, but leaves A and E; the compensation on E. and W. 
gets rid of B, but leaves A and E; that on NE. and SE. gets rid of D, but 
leaves A. The value of the force of earth and ship to magnetic north is 
given by the formula 
F=\(1+ B’ coss—C’ sinz + D’ cos 2z— E’ sin 22). 
This in terms of earth’s horizontal force as unit. 
Assume that B’, C’ and D’ have been eliminated by compensation, and 
the value of \+ ££’ with correctors in place has been found, then the 
~ formula reduces to 
F=\(1—E’ sin 2z). 


“it E’ is very small, as it is in all centrally located compasses, then the 
Walue of F practically remains constant, and thereture the lag is constant. 

If the compass is out of the midship’s line, and the rods d and b have 
effect, then the method of compensation, and of finding residual deviations 
given above is faulty and should not be depended upon. 

However, if the deviation has not been entirely removed, the lag will not 
be constant, for there will remain values for B’, C’, D’ and E’, which, when 
substituted in the formula for force, will give varying values of that force. 

The amount of difference in the lag cannot be stated; it may, or it may 
fot, affect the finding of the correct deviation. 


To Correct CompassesS—No INSTRUMENTS Except AZIMUTH 
Circte. No Tas_es or INFORMATION OF ANY KIND. 


1. Steady ship on one course; note bearing of sun and, again, 
about 10 minutes later; from these two bearings one can tell 
whether the bearing is increasing or decreasing, and approximate 
rate. In this case it is noted that the bearing is increasing be- 
tween 1° and 2° every 10 minutes. Call it about 10° for every 
7minutes. If no watch is available, note approximately the num- 
ber of revolutions for 1° change in bearing. All that is necessary 
is some very rough method of measuring time, and even this is 
hardly necessary for accurate work. 

2. Procedure: Head north; sun bears 270° ; head south, steady 
about 2 or 3 minutes; sun bears 276°; time interval about 6 


~ Minutes. Six minutes sooner the bearing would have been 275°— 
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the average is 27214 °—in 6 minutes, therefore, the bearing would 
increase 1° and the sun should bear 27314° ; so raise or lower mag- 
nets and, as a little time will be consumed in this operation, make 
sun bear between 273%2° and 274°. Head east and west, same 
procedure. Head northwest, then southwest, and follow the same 
procedure. 

On southwest or northeast the natural deviation is east; if itis 
found to be west the compass is overcorrected and it is necessary to 
move balls out. On northwest or southeast natural deviation is 
west; if found to be east, then compass is overcorrected and we 
must move the balls out. If the above cannot be remembered, 
simply move the balls and find out what happens. 

Now put the helm hard over and, after swinging through cigit 
points, take bearings every fourth point, and proceed as in the — 


method of swinging for residuals, with hard over helm. If the? 
work was accurately performed, it will be found that the bearing 7 
all around will be the same, or about 4° more by the end of the © 


swing, due to change of bearing of sun in the time interval. 


FLINDERS BAR CORRECTION. 


1. Being on the magnetic equator correct compasses, after going 
north, a deviation is observed. Using rectangular method of 
Flinders bar, take out this deviation. (In general, it will be 
found that either a very weak or no Flinders correction is required 
on the side of the compass.) 

2. The vertical magnetic force varies as the sine of the mag- 
netic latitude, or, to express it differently, the vertical magnetic 
force varies as the sine of the dip. In latitude 14° 31’ north, cor 
rected compass, sine of 14° 31’ equals % (no Flinders bar in). 
In latitude 30°, noted deviation on east course equal 2° W. Sine 
30° equals %4. Place Flinders bar ahead of compass, add rods 
until deviation is 2° E. Similar procedure on north heading. 

3. The pull causing the deviation in latitude 30°, sine 4% 
twice as much as the pull in latitude 14° 31, sine % ; so the devia 
tion caused by vertical force, or caused by the magnetism in ver 
tical soft iron, is twice as much in latitude 30° as in latitude 14° 3¥. 
The actual deviation caused by vertical soft iron in latitude 14° 3! 
is thus 2° and in latitude 30° is 4°. The compass must then be 
changed 4° by Flinders bar, but, having been corrected with mag 
nets in latitude 14° 31’, there is now a deviation of 2° ; this is to 
be taken out by correcting with magnets in the usual way. 
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While this method of Flinders bar correction has not been 
proved by actual trial, it is believed to be correct. 


NOTES. 


When first beginning compass work the author started with a 
carefully worked out magnetic curve, but nearly always found 


that, after compensating on north, the sun’s bearing on south was 


a 


gh eight 


hoe 
eg 


c or 


Ree 


not according to the curve. So, judging this due to mathematical, 
instrumental variation, or a constant magnetic error, a curve was 
drawn half way between the worked out curve and the south com- 
pass bearing, and it was found that this curve could be followed 
allthe way around. Then a curve of proper shape only was found 
to be all sufficient. 

If the compass tray is immovable, wires can be added, but do 


_ not do so by the bundle ; magnets can even be nailed to the deck. 
_ Ithas been found beneficial to have the compass balls annealed by 


“heating to a dull red and cooling slowly over night, about every 
“%& months, as they collect a little permanent magnetism. 
' The above methods are certainly simple, easily taught, form a 
practical method of compass correction, and eliminate the diffi- 
culties ordinarily met with in this work. 
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AVIATION IN THE NAVY.* 
By Lieutenant E. Lapointe, French Navy. 


Translated by Asst. NAVAL Constructor Jerome C. Hunsaxer, U.S. Navy. 





PREFACE. 


In spite of the daily feats of the aviators, there are still a great 
many men who will not admit that aviation can ever have a practical 
application, and I have often seen all argument in favor of flying 
machines meet with hostile incredulity or absolute denial. 

' But this is not surprising when we consider such predictions as 
these : 
“ A stcamer will never cross the Atlantic; 
The bicycle can serve only rare acrobats; 
Horseless carriages will never be practical,” 

How few years it is since results have given the lie to such 
pessimistic prophesies! Such manifestations of the law of inertia 
retard progress and can become prejudicial and even dangerous. 
This paper is an attempt to combat this tendency and to create in 
the navy that favorable atmosphere, without which a new inven- 
tion makes slow progress. 

The advantages that the navy may expect from aviation are great 
indeed, but before discussing them, I wish first to establish the 
possibilities of flying machines of the present day and the very near 
future. The latter could be easily defined if we could calculate the 
reactions upon oblique plane or curved surfaces, moving through 
air. Or again, if there existed some formula by which we could 
describe with numerical quantities a flying machine to fulfill given 
conditions. But the problem is analogous to the design of a war 
ship, and does not admit of a direct or “ a priori” solution. Never- 
theless, our designers succeed in building excellent ships ; and there 
are already successful flying machines, and better ones still will be 
developed by attention to the following principles: Careful study 


* Librairie Militaire R. Chapelot & Cie. 30 Rue et Passage Dauphine, 
Paris, 1910. 








628 AVIATION IN THE Navy. 


of experiments already made, precise observation of the flight of 
birds (which give us perfect experimental models) , application of 
the principles of naval architecture to aeronautics, and the pursy. 
ance of methodical tests suggested by theories, which, even if tep- 
tative, will be successively more fruitful and nearer truth. 

The scope of this paper does not include a history, however brief, 
of the experiments in aviation up to the present day, nor a treatise 
on aviation. But to facilitate a critical and comparative study of 
flying machines of different types, I will give a discussion of the 
governing principles. 


ActTIon oF AIR ON SURFACES. 


Coefficient k—Center of pressure—Equilibrium and stability of 
aeroplanes. 
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If a thin plane move uniformly through a fluid at rest, or if thi 
plane be held stationary in a uniform current in which 
particle moves in a parallel path in the same direction, and if wey 
assume the plane and the fluid to be perfectly elastic, and finally if 
we-assume that each particle of fluid disappears after having ex- 
erted its action on the plane—then with these assumptions we may 
write (after Newton) : 


pean 
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P=kSP?, 
“P” being pressure in the direction of the current ; “ S” the sec- 
tion of the column of fluid intercepted by the plane, or the pro 
jection of this plane on a plane normal to the direction of the 
current; “VV” the uniform velocity of plane or fluid; and “k”a 
coefficient given by 
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2g 
when “ d”=density of fluid, and “ g” =acceleration of gravity. 

For air of density 1293; k=.065, and expressing velocity im 
meters per second, and surface in square meters, the pressure will 
be in kilograms. 

The theoretical formula is true, not only for a thin plane, but for 
any surface—normal, oblique, plane, convex, concave, large OF 
small, circular, square, rectangular, rough or smooth—under the 
expressed condition that the above assumptions are made. It is 
precisely because these assumptions are neglected that we have © 
interminable and futile discussions of the coefficient k. Air is not 





perfectly elastic, and besides being viscous, does not disappear after. 
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having impinged upon a point of a surface, but reacts upon the 

ing air particles. In practice, the formula P=kSV?, on 
which is based all the theory of aviation, has little value, and can 
be used only with caution. Confidence in this formula has caused 
many an aviator to lose his time and money, and sometimes his 
reason. 

Numberless experiments have been made to determine a “ prac- 
tical coefficient k,” but without success except in the most simple 
cases. Certain writers have attempted to introduce a new co- 
eficient; others have proposed fractional exponents not well de- 
fined, and still others have added corrective terms of more or less 
complexity. 

We have the following: 


P=kASV? 
P=karSeVB 
ae P=A+BV4+CV6+.... 
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oe formule may conform to particular cases, but are not 


le for generalization. Plotted as curves, they represent, more 
‘or less precisely, a phenomenon with restricted limits, but exterpo- 
lation or integration beyond the limits is impossible. Much in- 
teresting work has been done without defining such limits, and 
though admirable to the mathematician, is not helpful and is often 
an obstacle to the practical development of aviation. This does 
not mean that formulz are to be abandoned ; on the contrary, more 
calculation must be brought into the design of flying machines. 
For this we require careful analysis of complex phenomena, and 
the determination of coefficients with precision, for practical 
formule. Such work can only result from methodical experiments 
in testing laboratories specially equipped, such as the several aero- 
dynamic institutes founded already in France and abroad, from 
Which much is expected. Even though aviators, disregarding for 
cause the unsatisfactory coefficient k, have constructed machines 
that fly well, they still wait for important improvements. Such 
improvements can only become possible through the work of the 
theorists, just as the first aeroplane was the result of the theoretical 
tesearch of many men. 

The following method is generally used in the study of the re- 
actions on an aeroplane. Of all mechanical forces, inertia is most 
often neglected. Inertia introduces a resultant force and a couple, 
nearly always disregarded. The resultant force can be resolved 
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into two principal components, one vertical or sustaining, opposed ” 
to gravity, and one horizontal, nearly opposed to the movement of 
the machine. It has been attempted to determine the relation fe 
tween these components and the resultant, and being variables, they 
have been expressed in curves the parameters of which are arhi 
trarily assigned. But since these parameters cannot easily be de 
termined experimentally, there has been a natural tendency tp % 
neglect one or more, with the result that generalizations so made 
have been found disappointing. 

An example may show this better, and we choose that one which 
forms the basis for all study of the aeroplane. 

Given a thin rectangular plane “ AB” inclined in a current @ 
air of uniform velocity V, we will show how our problem is leg 7 
simple than it appears. 


P 


A 


If the theoretical conditions given above for the coefficient k 
were to hold, the reaction of the air on the plane would be ofa 
magnitude determined by a function of S, V and i, in a direction 
normal to the surface, and applied at the center of figure. Butin 
practice, particles of air striking the plane do not disappear, but 7 
react upon their neighbors. The stream lines of air are deviated 7 
at the forward and after edges as well as at the sides. An eddyis — 
made on the forward face with an increase of pressure, and an eddy 
on the back with a decrease of pressure. The difference of pressure 
on the two faces leads some aviators to say that the back of the 
plane is more effective than the face exposed to the wind ; but when ‘ 
we consider a wing of material thickness, it is obviously mecessafy — 
to consider the profile of each side. The wake left in the rear hasa 
different section from the projection of the surface upon a plane — 
normal to the direction of movement, and eddies exist along the ~ 
edges of the wake. 
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Theorems of momentum and moment of momentum can be 

ied to aeroplanes and aeroplane propellers only with reserva- 

tions which cannot be neglected, as is permissible for oblique sur- 
faces moving through water. 

Finally, it follows that the reaction upon the plane is not normal, 
put generally inclined forward, for small angles of incidence. The 
point of application, or center of pressure, is nearer the leading 
edge than the following edge, a most important consideration for 
equilibrium. The magnitude of the reaction is also very different 
from that indicated by calculation, but the true reaction, fortu- 
nately, is the greater, often by a considerable amount. 

Even this incomplete analysis shows why study of the coefficient 
kis so deceptive. The direction of the stream lines is affected by 
the inclination at the leading edge; by the different inclination at 
the following edge ; by the curve given to a surface ; by the thick- 
ness applied to the back of such surface ; by the dimensions of the 
surface ; and by the relative force and direction of the wind. One 
aiunderstand how it will require a long and varied series of ex- 
periments to establish a formula to give the magnitude and direc- 
tion of the force of the air upon a surface in motion, and to deter- 
mine the best profile for an aeroplane wing. 

But it is not necessary at once to attack the entire problem. It 
will be expedient first to determine the best profile, basing the work 
on those characteristics which experience has shown to be of value. 
Surprising as it may appear, almost nothing of this kind has yet 
been accomplished. It is thought, for reasons more or less vague 
and often false, that a curved surface is better than a plane, and 
experiments have shown for the curved surface a greater sus- 
taining power for less resistance. At ordinary angles of incidence, 
the center of pressure remains more nearly fixed in the vicinity of 
the center of figure for curved surfaces. But for very small angles 
of incidence, the center of pressure for a curved surface may 
suddenly shift toward the leading edge, endangering the equilib- 
rium of the aeroplane. 

Profiles following the arc of a circle have been very generally 
used, with a height of arc from 1/15 to 1/20 of the chord. Some 
constructors have given such thickness to the wings that the profile 
of the back and face are not the same. 

The above analysis shows the great importance of the leading 
and following edges of the plane, and the conclusion is that in 
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choosing a profile for a wing of an aeroplane, careful study must 
be made of the influence of these edges with a view to r : ¥ 
the cutting of air by the leading edge and the flow of air past the 7 
following edge. The stream lines must be made as easy andunme 9) 
form as possible, and eddies or whirls must be eliminated or at least “4 
kept to a minimum. 

Conclusions from observation of the flight of birds, from several ~ 
significant experiments, and the comparison of certain forms for 
hulls of ships, permit us to suggest modifications to apply to the 
concave profile actually in use. There will certainly be a profile 
similar to Fig, 1 for the lower face; a concave part BC, following 
a curve which will not always be an arc of a circle ; a convex pat © 
CD, raised forward in a manner to insure pressure always on the 
lower side and so avoid being taken aback; and a rear part AB 
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Fig. 1. 


probably slightly convex. The relative importance of the sections 
AB and CD with respect to BC should vary greatly with the speed © 
and with the size of the wing. And there will not be similitude be © 
tween wings of only slightly different dimensions. The profile of 7 
the back AB’C’D must be studied experimentally with the fact 7 
ABCD. 

To avoid errors of exterpolation, the experiments should not be 
made on small models, and this restriction should affect the organk % 
zation of aerodynamic laboratories. The method of testing in opel) 
or closed tunnel, however advantageous, becomes on this account] 
impracticable, and we must resort to traction in still air with its 
obvious difficulties. The degree of precision obtainable in towing 
a full-sized surface at 30 or 40 meters per second even with @ 
breeze of 3 or 4 meters per second, will be at least as great as =F 
could claim for a tunnel experiment, where a reduced model is held ’ 
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stationary in a current of air. Therefore, in the open air, without 
an immense hangar, we often can have a wind of less than 3 or 4 
meters and can conduct very satisfactory experiments. Thirty 


"meters per second may seem at first excessive, but already aero- 


planes have made 17, 20 and even 25 meters per second, and with 
better profiles we may expect 30 meters velocity and over. 

One of the first tests should be to tow in air, at a speed of 40 
meters per second, elements of aeroplane wings, having various 
profiles, with full-sized width between entering and leaving edges, 
and of sufficient length to reduce the effect of air escaping from the 
sides. By measuring for each element tested, the resistance, lift- 
ing power, and pressure at various points on the back and face, we 
could shortly arrive at the best profile for any given speed and size. 

So far, I have only discussed the efficiency of the lifting surface 
of the aeroplane—the greatest lifting power for the least resistance 
propulsion. But if our aeroplanes of to-day need improvement 
Mthis respect, how much more is improvement required from a 
onsideration of stability and equilibrium. 


EQUILIBRIUM AND STABILITY. 


Most writers, theorists as well as constructors, assume that an 
aeroplane is in equilibrium when the resultant of the weight and 
the thrust of the propeller is equal and opposite to the reaction of 
the air on the sustaining surfaces. However, this definition is 
Obviously inexact because no account is taken of the forces of 
inertia, often most important. In fact, a static equilibrium is as- 
sumed, in place of an actual dynamic equilibrium. This error has 
retarded the solution of the problem of flight, and still hinders 
progress. Equilibrium, according to this theory, is to be secured 
by lowering the center of gravity. Practical operation of aero- 
planes has shown that the system rocks about successive centers 
of pressure, as if according to a sort of metacentric curve. Such 
oscillations reduce the lifting power with reference to the thrust of 
the propeller, augment the resistance to propulsion, and may finally 
render flight impossible. There is danger in bringing the center 
of gravity too near the sustaining plane, because the slightest varia- 
tion in the force or direction of the wind may produce a sudden 
iy in the position of the center of pressure, and the machine 
will dive, or tilt up vertically—a no less dangerous performance. 
© However, such oscillations of the machine can be much reduced by 
making the center of pressure more nearly fixed in position. 
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Avanzini’s formula and similar ones are no more exact than those 
which pretend to define the coefficient k, but it is known that the 
center of pressure moves along the middle line of a surface, ftom 


the mid point an indeterminate distance toward the leading edge Tt 


In any case, this displacement of the center of pressure is pro 
portional to the width of the surface in the direction of flight. 

It follows, that for a rectangular surface, this displacement jg 
least when the surface moves in a direction normal to the longer 
side. It is in such a manner that birds and our successful ae 
planes utilize their sail area. 

There are a few who still defend the wing with the long side iq 
the direction of flight, but the advantages of such a rig are purely 
theoretical or limited to particular cases. 
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Fig.2. 


If we divide the surface into two parts placed one before the 
other, as in Fig. 2, the displacement of the center of pressure of 
each part (and hence of the resultant center of pressure of the 
whole wing) will be reduced by one half. And if we divide into 


1 
parts, the movement of the center of pressure is reduced to yh 


of its former value. If, in addition, the surface of two sections 


have a wide gap between sections, the moment of inertia abouta- 


transverse axis is increased and the effect of the movement of the 
center of pressure reduced. 


These considerations have suggested multiplanes. Good results” 


may be expected from two pairs of wings, but further multiplies 
tion of surfaces has disadvantages which will appear later. 
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If, however, we attempt to fly models, made with two equal 
in tandem or with two biplanes of equal size, we will need 
to cut down the rear planes to a small fraction of the size of the 
forward plane. ‘With such a tail remaining, we will have sufficiently 
reduced the oscillation of the center of pressure and its effect on 
longitudinal equilibrium. Some inventors have made this tail 
movable, to use as a horizontal rudder or depth governor. This is 
evidently a mistake, for we cannot expect such a rudder to act also 
asa sustaining plane. The tail should be stationary, although it 
may be of advantage to change its position to adapt the aeroplane 
for soaring without power “ vol plané,” or to carry very different 
joads. This, however, is a refinement not important at the present 
stage of development. Whether the tail shall be in the prolongation 
of the forward surface, or given the same inclination, are questions 
tobe studied. There would seem to be an advantage, if the tail 
@ntributes to sustaining the weight, but some otherwise excellent 
déigns have abandoned this claim in order to provide a necessary 
sturity against capsizing. This could be better accomplished in 
other ways, especially by raising the rear edge of the wings. 

The tail or appendage has certain disadvantages. It adds to the 
complication of the machine, and is liable to be damaged in rising 
or landing ; which operations it renders more difficult. In addition, 
the tail, with the necessary structure to connect with the principal 
surface, adds considerably to the weight and to the resistance to 
propulsion. Several well-known machines have almost no ap- 
pendage, for their designers have provided a tail plane, smaller in 
area and much nearer the central structure than is customary in 
French practice. The result is an apparent simplification and 
handiness, but flight becomes more difficult and fatiguing. 

The importance of the appendage varies inversely with the 
moment of inertia of the machine about a transverse axis. In the 
first aeroplanes and dirigibles, the value of the moment of inertia 
Was too low, but that is not reason for us to exaggerate it. For, if 
alarge moment of inertia diminishes oscillations, on the other hand, 
it becomes more difficult to check swinging started by any accidental 
cause. For example, the behavior of submarines has been improved 
by weighting the ends, while such a system of loading makes a 
ship pitch badly at sea. 

A fixed tail should dampen accidental oscillations in the longi- 
tudinal plane, and a horizontal depth rudder cause the aeroplane to 
rise or descend. This rudder is nearly always placed in front, and 
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in such a position, contributes to sustentation. However, when the 
horizontal rudder is placed in rear, as in a few machines, there 
seems to be no loss in maneuvering power. This rudder is an jm. 
portant accessory and will undoubtedly be modified when we-haye 
determined upon the best wing profile. Its action should be par 
tially supplemented by wings movable about a horizontal axis, by 
the simultaneous movement of ailerons, or by warping the wings, 
These three solutions are more or less completely in use at the 
present day, and when considered in connection with the vertical 
rudder, have an important effect upon lateral equilibrium; ¢, g, 
with respect to a vertical axis. 

This lateral equilibrium has small effect on a straight course 
because of symmetry about a vertical longitudinal plane through 
the center of gravity. But in turning its study becomes most inp 
portant. . 

A vertical rudder would seem to be the most logical means of 
steering, but the action of such a rudder, placed in rear, will dis 
turb transverse equilibrium. The force of inertia enters here and 
must be considered. With the rudder inclined there will be a cap- 
sizing moment and a turning moment, which will not necessarily be 
the same as for a ship; for an aeroplane differs essentially froma 
ship in that the former is submerged in the element that bears it, 
the distribution of weight with respect to the different centers of 
pressure is entirely different and the vertical surfaces, which give 
stability of steering, are small. 

In a study of steering, we have to consider the action of ailerons, 
placed at the extremities of the wings, or of warping the ex 
tremities of the wings to produce the same effect. The study of the 
combined effect of ailerons, or warping, with the vertical rudder, 
taking account of inertia forces, is easy to make, and though the 
results are qualitative, there is, in general, no uncertainty with 
regard to the direction of an effect caused by a given maneuver. 
Experience with these parts of the aeroplane is so extensive that 
there is small chance of radical change in future. 

It is important to determine whether vertical planes shall be em 
ployed at all. Many machines do without them completely ; some 
times such planes are replaced by a special configuration of the 
supporting surfaces, or by an inclination of the wings about 4 
longitudinal axis. These arrangements have not all the virtues 
claimed for them and many of our best aeroplanes have their wings 
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not movable about any axis and without vertical planes. On the 
other hand, the vertical partitions used in certain biplanes serve to 
diminish the speed and, in consequence, the sustaining power. 
Such vertical surfaces should be reduced to a minimum, and 
stability of steering provided by a special conformation of the 
body and wings, without diminishing their principal function, that 
of sustentation. 

Transverse equilibrium is most unsatisfactory in modern aero- 
planes. In calm air, even when turning, the symmetry of the aero- 
plane prevents any great demand on transverse equilibrium, but in 
moving air it is of great importance. It is, in general, difficult to 
fly with the wind, because of insufficient transverse stability. This 
introduces the idea of stability as distinguished from that of 
equilibrium. Nearly all writers have confused these terms, and as 
aresult they are now used synonymously everywhere. However, 
we may state that a system of forces in equilibrium is stable only 
when an external force, acting to destroy equilibrium, is resisted 
by the resultant of the system of forces in such a manner as to pre- 
serve that equilibrium. With rigid wings, an aeroplane oscillates 
more as the center of gravity is farther from the center of pressure. 
When these two centers are near together, as they should be, the 
stability is nearly zero and quite insufficient to cope with ordinary 
variations of the wind. With the wings raised as a V, the situa- 
tion is only a very little better. The only real solution for auto- 
matic transverse stability of an aeroplane rests in the flexibility 
of the wings. Such a solution is not attractive to designers, who 
wrongly fear to introduce complexity and reduce the solidity and 
stiffness of their craft. I know from experiment that this is a 
good solution, but I am not surprised to find it so little accepted. 
However, there are now two aeroplanes using flexible wings, and 
amore general use is certain. Flexible wings have a better sustain- 
ing power under ordinary conditions, and aeroplanes so equipped 
will be more manageable, less fatiguing and dangerous to operate, 
and can be flown in strong and irregular winds. This elasticity of 
the wings need be given only to the wing tips and after edges. 
Nothing will prevent any desired wing control, warping, rotation 
of wings, etc., whether there be one or several articulations or 
joints. 

It has been attempted to replace flexible wings by a system called 
“la bride elastique,” consisting in connecting the rigid wings by 














638 AVIATION IN THE Navy. 





springs to the platform carrying the motor and passengers. A con. 
sideration of the forces of inertia shows this system to be yp. 
satisfactory. 

Gyroscopic regulators have been proposed to act directly upon 
equilibrium. This is quite impossible. It is conceivable that a small 
and delicate gyroscope might be used as a special accessory, which, 
when actuated by the inclination of the aeroplane, would operate 
some other device to produce a righting moment. It should be 
noted, however, that the gyroscopic effect of the propeller has been 
known to disturb the equilibrium of both aeroplanes and dirigibles, 
and there is no remedy for it. 

Automatic stability is also proposed by the use of a vane towed 
astern in such a manner as to operate the ailerons in case of a dive 
The ailerons are normally controlled by the operator. P 

Such proposed methods are interesting and should be considered, 
but with elastic wings, such as were mentioned above and have 
actually been tried, an aeroplane can be made as easy to operate as 
a sail boat. And since there is no reason to make a sail boat operate 
automatically with compass or gyroscope, there seems to be no 
reason to speculate on how to make an aeroplane direct itself 
automatically. 


BIPLANES AND MONOPLANES. 


I have not yet mentioned the two classes of aeroplanes (biplanes 
and monoplanes) because theoretically there is little difference be- 
tween them. The biplane type has been developed primarily be 
cause of its ease of construction. The braced girder with tension 
members of wire permits a strong light construction. For the same 
resisting surface and for the same weight, the sustaining surface 
is nearly doubled. However, practical tests have shown that the 
lhfting power per square meter of wing area is greater in the mono- 
plane. This is due probably to a decreased resistance and conse 
quent higher speed. But for the same area it hardly seems that the 
resistance would be any greater if that area were in two parts. The 
discrepancy probably arises because the aeroplane does not move 
in a straight line at uniform speed in still air of uniform density. 

The displacements of the center of pressure, due to irregularity 
in the speed of the motor, and variations in the force and direction 
of the wind, are incessant. Such displacements would exist evem 
if the wind were a regular flow in parallel stream lines—which is 
never the case—and these displacements of the center of pressure 
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will not be the same on the two parts, if the surface be in two parts. 
Consequently, if one surface be in the best position for lifting power 
for least resistance, the other plane cannot be. The result is an 
augmentation of resistance, decreased speed, and less sustaining 
force. The girder construction of a biplane in itself offers con- 
siderable resistance, and the great rigidity of such construction 
forces the wings to act less efficiently than the more elastic wings 
of a monoplane. Exceptions prove this rule: Certain biplanes, 
with a rather elastic construction resulting from the use of only 
two struts, have shown-very good sustaining power ; while others 
with a rigid wing support with many struts, have been used to de- 
yelop great speed on a reduced sustaining surface. 

It is not always true that an aeroplane will carry double weight 
fora doubled area, and that consequently the biplane is the best type 
in all cases. Experience has shown that for a small weight, the 
monoplane is best. It is also the most convenient construction for 
asmall machine. Above a certain weight, the truss construction 
becomes necessary, and the biplane becomes the logical design. 
What this limiting weight shall be, depends on many considera- 
tions. Aside from the strength of the materials of construction and 
the weight per horse-power of the motor, the design is influenced 
by the kind of service the aeroplane is expected to give. We could 
select the smallest motor to sustain any given surface, and the ques- 
tion of construction would determine whether a monoplane or 
biplane should be used. However, we may wish to realize a greater 
speed than that required by sustentation alone. Obviously, we 
must use a larger motor, disregarding any question of economy 
(weight lifted per horse-power) and will use the lightest construc- 
tion possible. Since the variations in the wind which cause the in- 
creased resistance of the biplane are relatively of small importance 
at great speeds, this type of aeroplane would seem to have an 
advantage. Such reasoning holds only for moderate wings, but 
aeroplanes do not yet fly regularly in high winds. Large racing 

‘machines of biplane type are hence logical, even though the mono- 
plane at present seems to hold most of the prizes. 

I will show, at another time, that the ordinary variations in the 
wind have an absolute value which may be compared with the 
dimensions of an aeroplane. Such irregularities are relatively less 
important when the aeroplane surfaces are very large, and for a 
very great spread of wing, the monoplane construction must be 
abandoned because too heavy. 
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With an improved wing profile and increased speed, the limitj 
size of a monoplane is increased. At present, such a limit is about 
1000 kilograms, but doubtless this will be doubled in future, 


OrTHOPTERES. 


In the history of aviation, we naturally find many attempts at 
mechanical flight by imitation of the flight of birds. Beating 
wings, at the present time, are looked upon with great intolerance 
by many writers who can see a future only for the aeroplane with 
screw propeller. They forge’ ‘“e debt we owe to the pioneers of 


heavier than air flight. Never..eless, there are a few authorities © 


who believe such an attitude unsound, and who are working to 
produce a practical “orthoptére”; a flying machine which will 
sustain itself and advance in air by means of beating wings. 

We will now consider the advantages and disadvantages of a 


machine with beating wings, compared with an aeroplane with” 


fixed planes driven by a screw propeller. First, however, I must 
point out a common error in the definition and conception of the 
“orthoptére.” It is often said that the wings of a bird strike the 
air normally on a down stroke so that on the up stroke, by some 
strange miracle or sleight of hand, the resistance of the air is re 
moved. The bird is supposed, perhaps, to fold his wings and then 
thrust them out for another down stroke, or to make an up stroke 
allowing the air to filter through his feathers as through a sieve. 
From such reasoning it follows that a surface, beating the aif 
normally, has a greater effect than if its action were oblique. But 
even a superficial examination of a bird shows that it needs no such 
complicated maneuvering, and that the air never passes through his 
wing feathers. Also, a horizontal plane, forced to fall vertically, 
reaches the ground before the same plane falling in an oblique 
direction. Similarly, a screw propeller, if unable to turn, falls 
faster than one which is free to turn as it descends. These show 
the advantages of an oblique attack. 

The fact is, that the wings of birds never strike the air normally, 
but always obliquely, with a large angle of incidence when rising 
off the ground and with a great expenditure of effort. In steady 
flight, the angle of incidence becomes but a few degrees, as is the 
case for all aeroplanes. In the analysis of the flight of birds, the 
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motion of translation resulting from the movement of the wings 7 


has been neglected. The axis of reference has been taken on the 
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bird and moving along with it. But we can see that, when a wing 
is lowered, there is a forward motion of the whole body, so that the 
absolute motion of the wing with reference to an axis fixed in space, 
is in reality both forward and downward in an oblique direction. 
Just as in the question of equilibrium of aeroplanes, the stupidity 
of the theorists has led them to consider a static wing motion never 
found in nature, and their half truths have been incorporated by 
ical men into flying machines which refused to fly. 
An “ orthoptére ” is a machine in which the wings beat vertically 


asin the case of a bird, but which strike the air obliquely as in the 


fixed wings of the aeroplane. The theory of the aeroplane is im- 
mediately applicable to the “ orthoptére ” with certain reservations 
brought out below. 

Near the body of the bird, the beating of its wings has much less 
amplitude than at the tips, so thet the inner part of the wing has 
little driving power and acts as a sustaining plane, exactly like an 
@oplane. The wing tips furnish the motive power and at the 
@me time contribute to sustentation. By reason of the great 
amplitude of its vibration, the wing tip must have a greater inclina- 
tion than the rest of the wing. It is probable that in a bird the 
natural flexibility and elasticity of the wings produce, automatically, 
adeformation to give the proper variations of the angle of incidence 
to provide a propulsive component of force, and at the same time a 
sustaining component. 

Even during the up stroke of a wing, the pressure comes on the 
lower side, and the upward movement is caused by the elasticity of 
the wing and the forward motion through the air. The great 
pectoral muscles—so much exaggerated in birds—furnish all the 
power for flight by their contraction. The role of the scapular or 
lifting muscles is wholly secondary, and the weak extensor or flexor 
muscles along the wing are not in use during full flight. 

All the movements of the wings of birds, with their reactions 
upon the air during flight, were carefully studied by Marey thirty- 
five years ago, and after a careful analysis he proved the extreme 
simplicity of flight by beating wings. 

A mechanical “ orthoptére ” should be very simple, consisting 
merely of a body, carrying a motor and passenger, and two flexible 
Wings, having an alternating motion about a single longitudinal 
bearing. However, there is not yet a successful machine of this 
type. The first reason for this is the incorrect theory which has led 
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to fatal mistakes ; and the second is the great prejudice among de- 
signers against movable jointed wings, which, they fear, will he | 
weak, if they are flexible. Finally, there is no motor adapted tothe — 
control of the wings. . 

ri These objections may be overcome in future. The motion isa 
simple reciprocation in one plane; the construction is not difficult, 
and with a single articulation should not be heavy ; flexibility is no 
longer a problem, for aeroplanes are now in use with flexible wings 
which are both light and strong. The question of a motor presents 
greater difficulty. The trouble comes from the slow speed of the 
wings, 20 or 30 strokes a minutes for a machine of 200 or 500 kile 
grams. A light motor must run at high speed to develop its power ~ 
with a low torque. There must then be some reducing gear, having 
considerable weight. Yet some aeroplanes have found an ab” 
vantage in having a reducing gear, and the extra weight may 
balanced by a gain in efficiency of the machine as a whole. 

Another objection is made to the “ orthoptére”’ on the ground 
that a reciprocation is inferior to a continuous motion. This” 
largely a matter of opinion. Only in turbines and electric motom 
can we get a continuous rotation without starting from a recipre 
cating motion. In such a medium as air, a slow reciprocating 
motion may be much more advantageous than the continuous rote 
tive motion of a high-speed screw propeller. Present-day aer- 
planes, running their propellers at 1000 to 1500 revolutions per 
minute, give a tip speed of over 200 meters per second. This figure 
will no doubt be exceeded by the high-speed aeroplanes predicted 
for the future. A high speed is, of course, favorable to sustentation 
and to the action of a propeller blade, but there is obviously a limit 
This limit is already passed in the case of screw propellers, for 
experiments show a gain in efficiency with larger and slower pre 
pellers. This is not a general rule, and it will be mentioned later 
in the discussion of propellers. In an “ orthoptére,” the speed of 
wing tip is about one-third the speed of blade tip in an aeroplane 
running at the same velocity. For very high speed, then, the 
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“ orthoptére ” would have an advantage. 

The principal argument in favor of the “ orthoptére ” is its com> 
pactness. The wing, being active, has greater sustaining effect : 
than when acting passively, as in an aeroplane. This makes the 
former especially adapted for small machines for short trips with © 
one or two passengers. Such small machines are the easiest to 


aie 


2 ore er 4 B.. 











1 recipro- 
procating 
lous rota- 


day aero- 
tions per 
his figure 
predicted 
stentation 
ly a limit. 
sllers, for 
wer pro- 
yned later 
: speed of 
aeroplane 
then, the 


s its COM 
ing effect 
nakes the — 


rips with 
easiest t0 











AVIATION IN THE Navy. 643 


puild, and it is possible that some day there will be “ orthoptéres.” 
In addition this type is easily stored, and has special facility for 
landing or rising from restricted spaces. It is possible that such 
machines may become very common, and for that reason I have in- 


> duded this discussion. The special advantages must not be ex- 


aggerated, and it must not be assumed that an “ orthoptére ” can 
rise without a space before it. It seems natural to think that with 
flapping wings, a machine could rise vertically from the ground, 
bat the impossibility of such a feat is pointed out above. 

Ibelieve there has been only one successful “ orthoptére.” That 
one was a model made by Tissandier thirty years ago, but at 
present such flight, though interesting, is hardly in an experi- 
mental stage. 

‘Itis interesting to note that small birds fly with flapping wings, 
While heavy birds fly in this manner very little, showing a marked 
preference for soaring (“vol plane”). There is no bird heavier 
tai 10 kilograms that can fly with flapping wings for any con- 
Sierable time. Of course, with tireless mechanical motors more 
powerful than the natural ones, the limit on weight will be much 
greater. This observation serves to confirm my opinion that the 
aero-motorcycle of the future will fly with flapping wings. 


HELICOPTERS. 


A class of machines having more supporters than the preceding 
is the helicopter in which both the propulsive and sustaining 
forces are given by screw propellers. The system has the follow- 
ing advantages: Direct use of rotational movement, ability to rise 
or land in a vertical line, ability to hover over any given point. 
The machine consists of a car with motor and passengers, having 
one Or more propellers with vertical axes to give sustentation, and 
one Or more propellers with horizontal axes for propulsion. This 
combination of propellers may be replaced by a group in an inter- 
mediate plane which will give the same components. 

All this demands great weight and complication of machinery, 
and though a possible solution, is not a good one, for the screws 
with vertical axes have only a small sustaining power, even under 
favorable conditions. There is an absolute limit placed upon them 


by the fact that the weight of a propeller will increase with the 
“tube of a diameter, if it exerts no force, but at a greater rate when 


a eaction is met. On the other hand; the reaction or thrust of the 
Propeller increases much more slowly than the cube. 
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Toy helicopters, launched by springs, whose power is out of all} 
proportion to the weight lifted, are most successful ; but full-sized Tr 
machines have recently given most discouraging results. They 
were with great difficulty raised a small distance, and sustained 
only a little while. Calculation from the observed efficiency of the 
screws seemed to prove that flight was possible. But the fact was 7 
overlooked that the lifting screws were turning near the ground, , 
so that the discharged streams of air could not easily escape. Itis 
reasonable to suspect that the thrust, under such conditions, is ex 
aggerated, and there is small hope of ever seeing a helicopter sta- 
tionary in the air. In such a case, the great screws, turning at high 
speed, would produce a downward current in the air, in whichit 
would be very difficult to sustain a body of any size. 

Another practical difficulty rests in the fact that, whether with 
one set of screws or two sets at right angles, when the machine. 
moves ahead the screws work on oblique streams of air. There 
sult is an uneven action and shock on a blade at every revolution 
The efficiency is much reduced, and a heavier blade construction is 
required. 

Therefore, in spite of the apparent simplicity of the helicopter, 
I believe it can never be successfully built. It is interesting t 
show that the flight of insects is similar to the helicopters, and it 
is easy to propose a large machine to imitate this natural flight 
But the theory of the screw propeller shows that such an applica 
tion is valuable only with a very small weight. Observation and 
theory agree in condemning the helicopter of any weight abovea 
few kilograms, and at the same time, recommend it for little flying 
toys. 
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Screw PROPELLERS FOR AEROPLANES. 


After helicopters, it is natural to take up the subject of screw 
propellers in general. Surprising as it may seem, the theory of the 
propeller is not well developed in spite of the learned volumes 
written about it. The design of practical propellers to meet definite 
requirements is entirely empirical. This is the result of the barren- 
ness of the methods of pure science. The mathematicians haveé 
tendency to consider the entire arsenal of mathematical processes 
as a science complete in its abstraction, and with little reference @ ~ 
natural phenomena, while, at the same time, physicists often tend 
to avoid mathematical analysis. The result. is that this splendid” 
instrument, mathematics, though only a tool, finds few hands 
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e of making effective and practical use of it. In order to 
apply the mathematical treatment, certain assumptions are first 
made, restricting the phenomena to a special case more or less im- 

The results are then translated into formulas, which, 
once established, permit a full mathematical development—in- 
tegration, exterpolation, and all the flights of a spirit embarked in 
the realms of serene abstraction. In the meantime, the original 
assumptions have been forgotten, or ignored, and the precise con- 
dusions, reached with such brilliant effort, lead to bitter dis- 
appointment when applied to real conditions which have never been 
analyzed. 

In the matter of the propeHer, it is surprising to note the re- 
strictions made to facilitate the use of mathematics. Formulas and 
curves so developed have no practical application. The experi- 


"mental method has, therefore, been turned to, but in order that our 


experiments may be fruitful, there should be a fair working theory 
athe propeller to serve as guide. Such theory, even if very ap- 
proximate, will be corrected and further developed by the experi- 
mental work. Curves of thrust and efficiency have been made for 
many propellers, but these are isolated examples not connected 
byany law. A rigid analysis of the phenomenon should have been 
made first, for it is probably the resultant of many independent 
phenomena superposed. The problem becomes, therefore, one 
with many independent variables, and can hardly be expressed in 
asingle general formula. The common theory cannot bring out the 
effect of such variables as the angle of slip, profile of the blade, 
speed already acquired by the aeroplane, etc. The problem is 
similar to that of the wing surfaces, and the final result will only be 
reached by the experimental method. But it will not be necessary, 
when one factor has been determined, to apply to it all the flights 
of mathematics. What we need is simply a penetrating analysis, 
certainly difficult, but demanding only logical reasoning to separate 
out as many as possible of the elements of this complex action. We 
hope that soon our aerodynamic laboratories will give us a practical 
theory of the propeller. 

In the meantime, we must not make the mistake of considering 
the propeller apart from the aeroplane on which it will be used. It 
means nothing to say that a certain propeller gives a certain thrust, 


_ 4nd we must not base our prediction of its performance on trials 


made with the propeller alone, thrusting against a fixed point. .The 
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present theory, though incomplete, is an aid to understanding the 
action of the propeller, but experimental work must proceed with 
full-sized propellers in flight, or under identical service conditions, 

The most striking feature of aeroplane propellers is their great 


speed, 20 to 30 revolutions per second, giving a tip speed of 159 


to 200 meters per second. Such excessive speed is demanded by 
motor design, and operates to reduce the number of blades and 


the pitch, while friction is increased as well as blades stressed. f 


would help designers if the theory could give the limit on speed, 7 


or could prescribe the conditions to meet any given speed. It has 


seemed of advantage to reduce speed by some reduction device on 


dirigibles, and probably most aeroplanes except the smaller racing 


machines will find an advantage in such reduction of propeller 


speed. Some of the larger aeroplanes in which a reduction is —_ 
a 


have proved very satisfactory. The gain comes from a1 


number of blades, larger diameter, or a larger number of proper” 
lers driving the machine, and in general an increased propulsive 


area. It is obvious that, for good efficiency, there must be a lower 
limit on this area. 

A most important effect of the high-speed propellers is the gyre 
scopic action, which is considerable in spite of light construction. 
This effect may be beneficial in contributing to longitudinal and 
lateral equilibrium of an aeroplane or dirigible, but at the same 
time, it is blamed for serious accidents. The propeller tends to 
remain in its plane of rotation and to resist the action of the rudder. 
On a sudden turn, the shaft and blades are abnormally stressed. 
Rupture comes at a time when the equilibrium is not steady, and 
a fall is probable. There have already been several catastrophes 
due to propeller failure. 

Another cause of fractured shafting is claimed to be vibration 
The shaft and propeller will vibrate with a natural period, depent 
ing on the dimensions and the method of supporting. If this period 
synchronizes with the impulses of the motor, the resonance esta 
lished will increase the amplitude of vibration to the breaking point 

Also, in flight, the thrust is not in line with the axis of the shaft 
The latter is usually inclined with respect to the wings by am angle 


equal to the angle of incidence of the air on the wings in steady . 


flight. The effect is that the propeller has a vertical inclination t0 
the stream of air in which it works, and the uneven action of the 


blades will produce a shock on each blade at every revolution. This 9 
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point was brought out in discussing helicopters. Ordinarily the 
sof inclination is small and the effect can be neglected. How- 


eed with "ever, the vibration may be added to that described above to produce 
mnditions 4 disagreeable oscillation. 
eit great fF Such points must be considered with reference to the ad- 
‘d of 150 > yantage of light construction and a low factor of safety. Vibration 
anded by f must be reduced, and sharp changes of direction and altitude 
ades and avoided. The acrobatic feats of a certain class of aviators should be 
ssed. Be forbidden unless their machines are especially designed for that 
on speed, i 
. It has For security it would appear of advantage to have more than 
device on . one propeller, but if disposed laterally, the stopping of one might 
ler sete $ destroy equilibrium. It is possible to avoid this difficulty, and 
propeller Machines with two screws have been made, but driven from a single 
motor. 
Two motors would afford security against the failure of motive 






Such an installation is quite possible, and it could be 
to drive two propellers by either motor or by both. There 
then be two independent propulsive units, one in the rear 


of the other. 








Jer PROPULSION. 


struction. — 

dinal and It has been predicted that, in the not far distant future, veloci- 
the same §  tiesashigh as 300 kilometers per hour will be attained. This is, of 
- tends to _ tourse, Utopian, but were such speed to be realized, the screw 
1e rudder. © Propeller would be inadequate. A tip speed of 500 meters per 
- streagllen second would be required, and no known method of construction 
eady, and  uld make a blade of reasonable weight sufficiently strong. 


astrophes J A fluid passing through an orifice from a tank, where the press- 
ure is high, to the atmosphere, may attain a velocity as high as 1000 


vibration # meters per second. If the difference of pressure could be main- 
1, depend- tained, the reaction of the-jet might be utilized. It is proposed to 
his period mea; Sry some machine to generate a fluid at high pressure and to 
nce ata discharge it downward and to the rear to create forces of sus- 
ing point tentation and propulsion. Such a discharge should be by puffs 
the shaft. at short intervals, so that the outside air would not be set in mo- 
: tion creating a current opposing the aeroplane. 
pepe _— It is not difficult to find serious objections to such a scheme. 


Even at the extreme speeds spoken of so lightly, the mechanical 


ination to eficiency of the apparatus would be very low, and for present-day 


ro oT : | secs would be practically zero. 
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Such motive power would make rising and landing a most violent 
operation, requiring buffer springs and an extremely rigid and 
heavy construction. 

It is hardly probable that a machine will ever fly with the pro. 
pulsion of a jet. 

AEROPLANE Morors. 


The light motor made aviation possible, and the effort is still 
being made further to lighten it in order to increase the capacity 
for carrying load, and, consequently, the radius of action. Never 
theless, extreme lightness must not be attained at the expense of 
reliability and endurance. A weight per horsepower of 3, 5, or 
even 10 kilograms is permissible at present, and with the probable 
increased efficiency to be expected, the present type of motor should 
be very satisfactory. 


Aeroplane motors work under no special conditions, and caff 


apply any improvements made on automobile motors, or explosion 
motors in general. There have been doubts as to the performance 
of aeroplane motors in the rarified air of high altitudes, though 
automobiles find little difficulty in climbing mountain passes of 
great height about sea level. A proper adjustment of the car 
buretor and the ignition should provide for any altitude changes. 
A considerable loss in power is not a serious drawback, for aero 
planes in practice are always greatly overpowered in order to meet 
strong air currents or to climb quickly to 1000 or 2000 meters 
altitude. And if the more rarified air at a great height gives less 
sustaining effect, the resistance is also less and for a given power 
the speed should be much increased. 

Cooling is the most serious problem in motor design, and m- 
creases in difficulty with increase in power. A decrease in pounds 
per horse-power is prevented by this difficulty of getting adequate 
cooling without the use of auxiliary apparatus. 

However, the last word in motors has not been heard yet, and 
perhaps, very soon, we shall have an internal combustion turbine, 
which will be lighter and less subject to vibration than the piston 
motor. 

The future of aviation is much concerned by the possibility of 
installing a propulsive system of several motors and propellers im 
such a manner that failure of one motor will not affect the others. 


In such a case, there would be reasonable security against the | 


risk of a forced descent, a risk least attractive for over water flying. 
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The solution is fairly simple, but demands some sort of transmis- 
sion device The claim for reduced propeller speed also required 
such transmission as shown above, and allows high-speed motors 
of reduced weight. 

Variable speed is hardly of advantage in an aeroplane motor, 
except for a few moments before landing. Variable speed can only 
be given at the expense of reliability and endurance and consider- 
able complication must be introduced. This complication can well 
be avoided in an aeroplane motor, which should have in practice a 
single operating condition, corresponding to the most favorable 
speed and load of the aeroplane. 


LAUNCHING—LANDING. 


Except for a helicopter, speed is necessary before a machine can 
sustain itself in the air. Consequently, Lefore taking flight a 
Wlocity must be imparted by some launching maneuver. d 

Wheels on the aeroplane are an extra weight of no advantage in 
fight, but nevertheless they render the machine entirely inde- 
pendent of a fixed launching or landing place. An aeroplane can 
then rise from any place where a clear field ahead can be found, 
and the equipment need not be very heavy for a machine of from 
500 to 1000 kilograms. 

Launching by means of a spring, catapult or similar device has 
the great disadvantage of making the machine dependent upon a 
fixed installation, to which it must return before making another 
fight. The machine itself could, of course, be made lighter by 
doing away with a carriage. The disadvantage of fixed stations of 
arrival and departure would have less weight in special cases. For 
instance, the great passenger aeroplanes of the future will require 
such stations, just as we now need railroad stations and wharves. 
For small aeroplanes to be carried aboard ship, a special launching 
or landing arrangement would not be a serious inconvenience. 

Another method is to allow the aeroplane to slide down inclined 
rails until a sufficient speed is attained. In a similar manner birds 
often take flight from an elevated position. 

The speed necessary in launching is obviously with reference to 
the air, and if at the start, the wind has a velocity with reference to 
the aeroplane, the velocity to be acquired may be less than for 
tising in still air. Consequently, launching against the wind re- 
quires less speed and less space, and a similar advantage is afforded 













650 AVIATION IN THE Navy. 
in landing. Launching will be obviously easier if the aeroplane has 
a great excess of power, but in order to benefit by this excess there 
must be movable horizontal surfaces, such as horizontal rudders, 
large ailerons, or the wings themselves movable. At the start, the 
angle of incidence is increased to increase the sustaining force, and 
when well under way, the angle is decreased to increase speed 
and prevent the aeroplane rising higher. 

Most careful consideration must be given to the air currents 
produced by any platform for launching or landing. The question 
comes up at once when aeroplanes are to be launched from or to 
land upon a ship’s deck. It will generally be possible to facilitate 
such maneuvers by taking advantage of conditions. 

Landing appears simpler than rising, for it is always easier 


check a velocity than to impart it. But the operation is rather 


ticklish, and requires shock absorbing devices. To alight with 
precision upon a small platform, the wings should be movable, of 
special braking surfaces provided on the aeroplane. 


AVIATION IN THE Navy. 

Aeroplanes are universally considered to have great value a 
instruments of sport, and it is admitted that in special cases they 
might be of real service to an army in the field. But with a few 
exceptions, it is denied that the navy has or ever will have any ase 
for them. It seems a shocking blunder to spend several hundred 
thousand francs (in a budget of 400 million) on air craft that 
might well be spent on battleships. The rdle that is claimed for 
them is also that of wireless telegraphy, infinitely more sure and 
rapid. 

Therefore, before commencing an argument that my brother 
officers may follow with considerable distrust, I wish to make my 
position plain. I agree that the navy should be made up of ships; 
as many ships as possible for the money available. But I alsobe 
lieve that these ships should be of the type to assure victory i 
battle—battleships—“ capital ships.” Cruisers, scouts, destroyers 
torpedo-boats, and submarines are all auxiliary to the battle fleet 
Though such auxiliaries are necessary, their importance must ne 
be exaggerated to the point of spending on them half, or more that 


half, of our appropriation, as has recently been done. The navy has ~ 
suffered from a craze for flotillas of useless and costly auxiliaries of 7 


every type, whose only reason for existence is a SU 


economy. 
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A short time ago the true state of affairs was realized and the 
construction of torpedo-boats and cruisers was discontinued. 
At the same time, it was not forgotten that a navy cannot be com- 
posed of battleships alone. Though no torpedo-boats are built, 
there are many submarines, and in place of cruisers we now de- 
pend on powerful armored cruisers to make reconnaissance, as 
well as to take a place in the line of battle. And there also has 
been developed scouting tactics for the battleships themselves. 
Great and costly armored cruisers have a short life, and scouts 
are proposed. Destroyers are made larger and larger with the 
hope of using them as ocean scouts. 

It is absolutely necessary for an admiral, as for a general, to be 
well informed regarding his enemy, before he can act with con- 
fidence and precision. Wireless telegraphy has rendered the 
fansmission of intelligence prompt, sure and economical, but, in 
addition, there must always be agents to collect information, as 
fully as possible, at the greatest distance possible, and as often as 
pasible. With the great mobility of modern fleets, the setting 
ti the chess board of strategy and tactics is constantly changing. 

Aeroplanes are especially adapted for this important service by 
their ability to mount rapidly to 1000 meters altitude, to maintain 
aspeed of 50 or 60 knots, and to observe without danger to them- 
selves. They can be fitted with wireless telegraph apparatus of 
small weight, and due to their cheapness, we can have great num- 
bers of them at an expenditure of but one or two per cent of the 
total appropriation, instead of the usual 30 to 50 per cent. 

Considerations of economy, first urged against providing aero- 
planes, will end by forcing aeroplanes upon the navy and will hasten 
their development and application to naval uses. 

But aeroplanes need not only be scouts. They are especially 
valuable in detecting a submerged submarine, due to the fact that, 
from a great height, a man can see far beneath the surface of the 
water. The recent progress in the effectiveness of the submarine 
has created a most dangerous risk for a fleet, even when at sea, 
against which no means of defence has been devised. Although 
aeroplanes would not be an absolute security against submarine 
attack, they are nevertheless the best defence available. 

Also, the aeroplane could be employed to find out the position of 
submerged mines, or floating mines, and to guide a squadron 
through a clear channel between such dangers. 













































652 AVIATION IN THE Navy. 


It is probable that the aeroplane could be of great service for 
fire control at extreme ranges in observing the fall of shell. 

But aside from the function of an observer, cannot the aeroplane 
serve as a weapon of direct offence? It could carry powerful ex. 
plosive enclosed in a resisting envelope like a shell for a gun. An 
aeroplane, detailed to watch for submarines, would carry several 
such bombs, which could be dropped near or upon a detached sub- 
marine. The explosion could be arranged to occur at a given depth, 
or against the side of the submarine, and the injury to the sub 
marine would sink it, or force it to come to the surface to surrender. 

Similarly, bombs dropped into a mine field would doubtless serve 
effectively as counter mines and clear a channel for a squadron. 

Fire bombs for lighting up a field of battle are very heavy and 
expensive when shot from guns, but if to be carried up in an aero 
plane, they could be made very light. Their effectiveness would 
also be enormously increased because such bombs could be dropped 
from an aeroplane over the place to be lighted, attached to a small 
parachute, so that the light would last a long time. In this way, 
aeroplanes could co-operate with a torpedo attack upon a squadron, 
while at the same time the defenders could use the same means asa 
defence against the torpedo-boats in conjunction with their defend 
ing destroyers. 

The number of ways an aeroplane can be of service seems tn 
limited in such special cases as the siege or defence of a fortress, 
combined operations of ships and troops, landing a force, ete. 

I shall not attempt to look far ahead to the day when great aero 
planes will transport 20 or 50 men and several tons of armament, 
for by that time the art of war by land and sea will be so revolt 
tionized that our present principles may not apply, and deductions 
based thereon will be false. 

However, let us return to the actual and immediate possibility of 
aviation in the navy. 


Tue NAvAL AEROPLANE. 


The characteristics of the naval aeroplane are determined by the 
function it is designed to exercise. 

If the rdle of an aeroplane is confined to that of watching the 
entrance to a harbor or roadstead, it may be a very small machine. 
Only one observer beside the pilot need be carried, and the supply 
of oil and gasolene should be enough for a maximum duration of 
flight of two hours. Only a small weight of explosive would be 
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taken aloft. Floats must be provided of volume sufficient to pre- 
yent sinking in case the aeroplane were forced by motor trouble to 
land on the water. In all other respects, the aeroplane would be of 
the ordinary type. 

If the aeroplane of great size and endurance is soon developed, 
such a type could be used to serve a squadron within a hundred 
miles of the coast. A great radius of action would be required, 
and launching and landing would always be on shore. However, 
to prevent loss in case of a forced descent at sea, floats would be 

ided as in the type above, and arrangements made so that the 
aeroplane could be hoisted aboard ship without damage and brought 
ashore again. 

But it is evidently of great advantage to have the aeroplane 
stationed on a ship from which it can be launched, and upon which 
itean land. For such a purpose a garage vessel has been proposed 
toaccompany the fleet and shelter a half dozen aerial scouts. But 
inorder to be of any real value such a ship must be a great vessel 
wih enormous deck space and with a speed equal to that of the 
feet. The probable cost of 15,000,000 francs would hardly be 
justified, even if the number of cruisers were reduced. Besides, 
such expense is not necessary. 

Modern battleships of the largest size can easily provide space 
for the launching and landing of aeroplanes without interference 
with essential features of design nor great expense. In addition an 
aeroplane can easily be taken apart and stowed below if it be de- 
sired to keep it aboard during action—this is hardly:probable, how- 
ever. At any rate, the problem of rising from a ship’s deck and 
landing upon it is now being studied by able minds, and we can 
expect a practical solution at any time. 

The naval aeroplane looked on with most favor by all [except 
sailors] is the hydro-aeroplane fitted to rest on the surface of the 
water and take flight directly from it. Such machines are useful 
only in absolutely still water, and with even a very moderate sea 
trouble would be experienced. To float on the water is no great 
advantage, except perhaps for a great aeroplane acting inde- 
pendently of a ship and attempting to make a protracted cruise. 
In such a case, the aeroplane might desire to rest on the water at 
intervals. However, such a utilization of an aeroplane will not 
come in the near future nor for the aeroplanes of moderate size. 

It is now possible to define the qualities of an aeroplane to suit 
general considerations. When a demand is made for a definite 
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service, I have no doubt a number of types will be offered, all more 
or less fulfilling the conditions. A careful selection after trials will 
then establish their relative merit. But the designers need some 
sort of guide, and it is expected of the navy to write its own 
specifications. In the present status of the aeroplane, I believe the 
question should be brought up in this manner : 


A competition to be held by the Navy Department for a naval aeroplane 

1. A naval aeroplane shall be defined to include any type of aeroplane 
which by means of specia! floats, water-tight body, or even thick wings 
serving as floats, has the ability to float on a moderate sea (wave height 
one meter), in a moderate breeze (10 to 12 meters), for several hours with- 
out injury to passengers or machinery. The motor to be of such construc 
tion that, after several hours in the above position, it can be overhauled and 
put in operation in a few minutes 


It seems that the monoplane would be preferred, but any 
type might enter the competition, provided it met the conditions 
specified. 

2. Any machine presented to be so constructed that it can readily be 
hoisted from the water and landed on a ship’s deck by the ship’s crane. 


Such an arrangement might be, for example, a strong ring 
secured to the body of the aeroplane in such a manner that the 
whole machine can be suspended from it without danger to pas 
sengers or to the machine itself. It will not be required that an 
aeroplane take flight from the water. If such a machine be sub 
mitted, it must meet all the other conditions of the competition. 


3. A naval aeroplane must be able to take flight from or land upon the 
shore under ordinary conditions. 

4. Speed is not specified, but other conditions equal, speed will be cor 
sidered an advantage. 

5. Details of construction are not satisfied, but preference will be given 
to machines that are the simplest to handle and to stow aboard ship, Itis 
considered an advantage if a machine separates easily into parts convenient 
for stowage or transport. 

6. The naval aeroplane should have great stability and good maneuvering 
qualities. 

7. With reference to power and endurance two classes will be recognized: 

a. An aeroplane scout shall carry two passengers, a pilot and an observer 
for 3 hours, with an extra weight of 50 kilograms, giving a total weight 
carried of 200 kilograms, exclusive of necessary oil and gasolene for the 
motor. With such loading, the aeroplane must attain an altitude of 1000 
meters in 20 minutes. : 

b. An aeroplane cruiser shall carry three passengers, a pilot, a mechanic 
and an observer, for at least five hours, with an extra load of 100 kilograms, 
giving a total weight carried of 325 kilograms, exclusive of necessary oil 
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and gasolene for the motor. With such loading, the aeroplane must attain 
an altitude of 1000 meters in 20 minutes. In flight, the observer, pilot and 
mechanic may alternate in driving the machine. Employment of two 
motors, propeller groups which function separately or together, is con- 
sidered an advantage, provided one motor alone has power enough to sus- 
tain the aeroplane, and that there is no dangerous shift of equilibrium if 
one motor stops suddenly. ; 

& The Navy Department will furnish a plan of the facilities for launching 
from a ship and landing arrangements in order that designers may adopt 
their aeroplanes to service conditions. Designers may suggest any changes 
they see fit, but are in no way to be considered responsible for the operation 
of such appliances provided by the department, as they are for the sole use 
of the department pilots. 


Use or DrricGIsLes AT SEA. 


The dirigible balloon is thought by many to be the type best 
suited for naval use. 

The balloon has a few advantages and many disadvantages. It 
isconsidered an advantage to be able to hover over a fixed point on 
the ground. This is of course possible for a balloon only when 
the velocity of the wind is less than the rated speed of the balloon. 
The balloon is in less danger from failure of motive power than an 
aeroplane, but over water this advantage has less weight than 
ordinarily. 

The disadvantages of the dirigible are many and serious. The 
first is the great expense, including first cost, housing, equipment, 
and landing facilities. The life is short and precarious, even when 
frequently overhauled. The low speed (lower than that of the aero- 
plane) is a disadvantage and prevents flight in winds that an aero- 
plane can successfully cope with. The dirigible maneuvers very 
badly both on the ground and in the air, and can reach an elevated 
position only very slowly. By reason of their immense size, they 
present a most vulnerable target to hostile ships or even aeroplanes. 
They are also greatly affected by variations in temperature, 
humidity, solar radiation—elements having almost no effect on the 
aeroplane. A dirigible cannot in any way be carried by a ship at 
sea, so that their use is prohibited at any distance from shore. 

I believe that the dirigible balloon will only be used by the navy 
for observations in the immediate vicinity of a port. 

Experiments should be undertaken to detesmine the possibility 
of detecting submarine mines from an aeroplane. But in the mean- 
time such work can better be done with a dirigible, moving slowly 
Over the mine field at a sufficient height to give a good view below 
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the surface of the water, and still low enough to make use of a guide 
rope if necessary. Such observations would have to be made ina 
place covered by the guns of the shore batteries, and at a time 
chosen when the wind is not high. An auto-balloon of moderate 
sizé—1500 to 2500 cubic meters—would be the best type to use. 

It is, therefore, reasonable to expect that at every naval base there 
will be one or more hangars with two or three small dirigibles each, 
But it would be false economy to attempt to enlarge the sphere of 
usefulness of such dirigibles by increasing their displacement, 
Scouting must be left to the aeroplanes. 


CONCLUSION. 

I stated above that the object of this paper is to clear away a 
certain amount of fog, and to create in the navy a favorable atti- 
tude toward naval aeronautics. For this reason I have attempted 
to show the different aspects of the case, rather than to solve the 
many problems that are presented. I have omitted all intricate 
technical discussion, and the use of figures and formule. The 
flight of birds is only mentioned, and no analysis is made of soaring 
without power, at present most useful and interesting. And I hope 
that what has been written or the ideas suggested by reading this 
paper, will destroy much hostility toward aviation, and that the 
tests which the Navy Department is about to commence will be 
watched with interest if not with sympathy. This is the only ambi- 
tion I have for this modest work. 

In the development of any new science or industry, it is neces- 
sary to wait for the progress of private enterprise. But in this case, 
progress is of such vital importance to the state, for the army, navy, 
postal service, etc., that the Aerodynamic Institute should be 
generously subsidized. Funds should be granted to conduct a long 
series of methodical tests on full-sized machines, and pilots and 
observers should be supplied by attaching to the institute officers 
and engineers who desire to specialize in aeronautics. It will not 
be a question of allowing inventors to develop their ideas at the 
expense of the state, but to create something similar to the experi- 
mental model basins used by all navies. These basins have given 
out such precise and valuable experimental data, that sometimes the 
saving in power for a single battleship is worth as much as the 
first cost of the basin itself. 
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SHORE PATROL DUTY IN THE NAVY. 
By MipsuipMAN S. R. Canine, U. S. Navy. 





Having done patrol duty a number of times, and for as much as 
two weeks at a time, I feel justified in expressing my views regard- 
ing this important duty. 

My views are those of one who has always been a junior patrol 
officer, and of one who has always been in close touch with the men 
on liberty and with the patrol. I do not wish to criticise, but to 
state my ideas on patrol duty in general and possibly give a few 
helpful hints to the younger officers who have never had this duty. 
My experience with this duty has been in foreign places entirely, 
and is as follows: Two weeks continuous duty each in Shanghai, 
Panama, Bahia Blanca, Argentine Republic, one week in Manila, 
and day’s duty in Honolulu, and other places. 

When ordered on patrol duty for the first time, one usually asks 
the question “ What am I to do and what system is to be used ‘in 
handling the patrol?” There is no fixed rule. It all depends 
upon the city to be patrolled and the number of men given you 
for duty. Each city is a problem to be worked by the officers on 
duty. 

Arrangements are made with the city officials for sending liberty 
parties and a patrol ashore and a place is assigned by them as head- 
quarters for the patrol. This varies from a room in some old 
deserted building to quarters in the fire or police station. The 
officers can either take quarters with the men or go to some nearby 
hotel. It is necessary to keep in close touch with the patrol head- 
quarters. 

The patrol should be carefully instructed concerning the fleet 
get located in the assigned quarters and for the officers to get the 
patrol posted. 

It is well for the patrol officers to be on intimate terms with the 
chief of police and to ask his codperation. Explain to him that 
you have the patrol there to assist his force and that in minor 
cases where a bluejacket is arrested it is best that the man be 
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turned over to the ship’s patrol ; that the man will surely be punished 
on board ship. The chief of police, or any of the police force, can 
best tell you where trouble is most likely to brew and the limits of 
these places. The patrol can then be divided into watches accord- 
ing to the number of places to be patrolled, and the first watch 
posted. On posting the first patrol it is well to take the whole 
patrol force along that they may be informed as to the places they 
are to patrol and that they may know the way to their beats. Good 
reliable men may be allowed to relieve their men without being 
posted by an officer. If possible, detail the patrol in pairs. They 
are much more efficient this way. One man is naturally timid 
about exerting his authority where there is trouble, while if he 
knows that he has a good man to help him, he will tackle any 
trouble. Then again, two men will be needed if any are needed, 


Liberty men from one ship will sometimes band together andy 


impose upon a weak patrol if he be not from their ship. 

In some places it will not be necessary to keep the patrol on duty 
all night. At least it may be diminished and some places will not 
need patrolling at all. Trouble usually is more apt to occur 
between the hours of nine and eleven p.m. After this hour the 
bluejackets begin to retire or return to their ships. I have found 
that trouble often occurs in the “ red light district ” in the early 
morning when the men are leaving to go home. After midnight 
one or two men can patrol what several men were required to patrol 
earlier in the night. Many times requests will be made by man- 
agers of some theatres or moving picture shows or similar concerns 
for a patrol and I have found that the patrol has done much good 
at these places. A disorderly bluejacket in a public place of this 
kind does much toward lowering our navy in the eyes of the 
foreigner. A patrol at these places who does his duty creates the 
best possible impression. 

The patrol off watch should be kept at headquarters, for calls 
frequently come in from places where there is no patrol. Where 
the patrol is permanent, and there are enough men to allow it, 
I believe that the men should be given liberty. 

Personally I believe in a permanent patrol of picked mem. 
Where the patrol is shifted from day to day, the efficiency of the 
patrol is greatly reduced. The men do not get on to the swing of 
things and most of the time is taken up in instructing the patrol, 
relieving them and posting them. Men who have the duty forall 
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fime learn the system thoroughly and do their work efficiently. 
They learn the haunts of the men where trouble is most likely to 
occur and the times that certain places should be watched. They 
are also capable of relieving each other and of being sent to un- 
patrolled places without a guide. Where the men are shifted from 
day to day, it is quite impossible always to have thoroughly reliable 
men. The best men possible should be detailed on this duty. 
Sometimes patrol duty is looked upon as something unimportant 
and men are sent on this duty that are worse than useless. This 
creates a bad impression. They should be men that have as much 
of a military bearing as possible and men that are strictly duty 
men. It is a disgrace to our men to have a patrol on duty that will 
stop to joke with “the girls,’ and be otherwise inattentive to 
duty. An efficient patrol creates in foreign places the highest 
respect for our navy and our country. 

Often the number of patrol at your disposal is insufficient. The 


' only thing to do is to put them in the most dangerous places. In 


a large place no attempt can be made, or should be made to patrol 
the entire city. The most respectable places do not need patrolling. 
It is only the tough places and the cheap saloons. 

The patrol should be given all reasonable attention while it is 
ashore. A means of returning men to their ships should be 
arranged and carried out. When the ship or ships are anchored 
far from a city and large parties of men are sent ashore to attend 
some function, special care should be taken to see that the men are 
provided a means of returning to their ships that night and not 
left in the city moneyless as they sometimes have been. 

A discouraging thing to the patrol officer is the failure to keep 
in touch with the ships and to have them coéperate with him. Each 
ship should send to the patrol officer each day the number of men 
sent ashore, the time that liberty expires, and the names of the 
absentees. The uniform should be given the patrol officer, he 
should have a boat schedule from each ship, and each ship should 
keep him informed of all changes. 

Absentees should be searched for and each patrol should know 
the names of the absentees. Men breaking liberty often live 
ashore at some hotel or low place or in rooms attached to some 
saloon where the manager is “a friend of the boys.” Of course 
they go to other places, but they frequent these mostly as they 
receive a welcome there and the living is cheap. 
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The patrol should be carefully instructed concerning the fleet 
regulations regarding patrol duty and, if any member be found 
breaking them, he should be arrested, and returned to his ship, 

A patrol should be detailed from the ship to go on all liberty 
boats. He not only keeps order on the boat, but men being returned 
to their ships can be placed under his charge and thus keep the 
shore patrol intact. 

One great trouble in foreign places is with the hack driver or 
the ‘rickshaw man. They often try to overcharge the men, 
especially if they are not perfectly sober, and if the men (neyer 
but a very few) are mean about paying the proper fees. Do not 
unhold the driver without good cause, for, knowing that he can 
come to you with his troubles, he will bother you continually, 
telling lies about not being paid. The patrol officer is charged with 


the conduct of the men ashore and he should take care to see that) 
they are given fair treatment in all places. When a bluejacket™ 


is arrested by the local police he should inquire into the case and 
where proper try to have the man sent back to the ship where 
his punishment will serve as a lesson to the men. 

The value of our patrol is greater than many people will consider, 
The mere presence of our patrol will prevent trouble where the 
local police would or could not have prevented it. A bluejacket 
knows that if he is arrested by a patrol that he is sure to receive 
punishment and that it will be put on his record, while, if he 
is arrested by the local police, he may have to pay only a small 
fine or be confined for a short time. They also know that they 
must behave properly on the streets or be sent back to their ships. 
A bluejacket dreads losing his liberty in a foreign port and this 
serves to keep him good when there is a patrol ashore. 

Patrol duty is instructive to the officers in that they are continu- 
ally meeting people of all classes and nationalities and they are 
frequently called upon to handle cases that require tact and 
diplomacy. 

The beach patrol should always be separate from the shore 
patrol and this patrol can be shifted as often as desirable and 
without harm. 

There are many little points connected with patrol duty that 
might be given. They are easily learned, however, and it is not 
necessary to state them. The main thing is a permanent patrol 
of both officers and men, and both must be of the best. 
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DIESEL ENGINES FOR NAVAL PURPOSES. 


By Lieutenant A. K. Arxins, U. S. Navy. 





The application of the internal combustion engine to marine 
use has been an attractive problem from the time when the 
engine became a successful machine. In the following notes an 
endeavor has been made to set forth accomplished, dependable facts, 
and to preclude fanciful ideas or theories. The comparison drawn 
is based upon an actual experience with steam machinery, realizing 
that the reciprocating steam engine is very near the top of its curve 
% far as efficiency and reliability is concerned. Without much 
doubt the internal combustion engine, as exemplified by the Diesel 
type, is the power that will be reckoned with in our service at no 
far distant date, and we are on the verge of an economic develop- 
ment in the use of fuels and machinery that is very little realized. 
In this country we are so extravagant as a nation, and our present 
incentive for economy of power is so slight, that we are years 
behind Europe in the development and use of means for the conser- 
vation of our natural resources. On the continent of Europe they 
have been gaining invaluable experience with the Diesel engine for 
the past eighteen years, and have placed it upon such a utilitarian 
basis that we will soon be forced from our lethargy to a lively 
interest in the matter and will find ourselves confronted by the steep 
hill of experience to be surmounted before we can apply the engine 
to our own problems. It may be that the navy will be required to 
force progress by its particular demands for increased radius of 
its heavy ships, increased power on a limited tonnage, and other 
features of a military nature, to keep pace with foreign progress. 

For the internal combustion engine to replace the steam engine 
for naval purposes, taking the two types solely as machinery plants 
in themselves and disregarding the advantages or disadvantages 
that will naturally follow in the wake of either, it must, in doing 
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the same work: (1) be more economical in space and weight 
per effective horse power: (2) be more economical in fuel eon. 
sumption (for naval use this relates to increased radius on the same 
weight of fuel, rather than on the cost of the fuel): (3) develop 
its horse power on relatively low speeds of revolution so ag tp 
obtain high propeller efficiency: (4) be reliable in operation and 
as capable of minute speed regulation as the prime mover of the 
steam plant. 

The gas-producer plant, in its present form, fails in economy 
of space and weight, in reliability, and at low speeds is not 
markedly economical over our present steam installations; its 
stand-by losses are also equally as great. From this discussion, 
then, on the basis of the foregoing indictments, the gas-producer 
will be dismissed. 

The first note we have of the Diesel engine is in Dr. Rudolphy 
Diesel’s paper on the subject in 1892, and his idea at that time was” 
to develop an engine to operate on the Carnot cycle, and an engine 
to burn coal in the working cylinder. Practical engineers recog: 
nized at once that it would not be possible to attain that which Dr. 
Diesel sought, and for a commerical engine it would be necessary to 
carry away some of the heat of combustion ; also, that the unburned 
residue of the solid fuel could not be removed from the cylinder, 
Accordingly the cylinders were water-jacketed, pistons cooled, 
and heavy oil adopted as the fuel. This condition of things will, 
no doubt, remain unchanged. 

The Diesel engine is essentially a slow combustion or a constant 
pressure motor; that is, heat is produced during an appreciable 
time while doing work, the volume of the working medium chang- 
ing. The ignition and combustion of the fuel are produced by the 
compression of air to a high degree in the working cylinder, Pure 
air is drawn into the cylinder and compressed to about seven of 
eight per cent of the cylinder volume, or to about 500 pounds to 
the square inch; the air in this state is incandescent and at af 
approximate temperature of 1000 degrees Fahrenheit. This, the 
first process of the cycle, Dr. Diesel expected to carry out adiabatic- 
ally, with an insulated cylinder, up to about 3000 pounds per square 
inch. The next process is the admission of the fuel, which is 
ignited by the compression temperature. The fuel is admitted at 
about the top center, and admission continues until the stroke has 
progressed ten or twelve per cent. Heat is produced doing work 
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during this admission as the volume is changing, and the pressure 
in the cylinder remains practically constant. This process in the 
original idea was to be carried out isothermally, and it is this 
production of heat during an appreciable time at constant pressure 
that gives the name “ constant pressure ” cycle in contradistinction 
to the “ constant volume ” cycle upon which gasoline or explosion 
motors work ; and where the heat is produced instantaneously by 
the explosion of the fuel mixture by an ignition spark. The third 
heat process of the Diesel cycle is the expansion of the heated 
medium throughout the remainder of the stroke after the fuel 
admission valve has closed. This process was to have been an 
adiabatic expansion in the original cycle. The fourth process is 
the discharge of the combustion products and the recharge of the 
cylinder with pure fresh air. This was to have been an isothermal 
process. The necessity of cooling the cylinders and pistons in the 
practical engines prevented the accomplishment of the isothermal 
and adiabatic processes and the attainment of the Carnot or perfect 
. cycle, but the approach to it has made the Diesel the most 
fearly perfect in thermal efficiency of any practical heat engine. 

To illustrate the power balance of the stroke, data for the cycle 
of a 2-cycle engine of large size have given from the indicator card: 
500 pounds per square inch initial pressure, 150 pounds per square 
inch mean forward pressure during the working stroke, 50 pounds 
per square inch during compression stroke, giving a mean effective 
working pressure of 100 pounds per square inch. 

From 1893 until 1903 nothing of note was undertaken with the 
Diesel for marine use. At the latter date a small barge of 265 
tons capacity was engined with a single motor of 25 B. H. P. From 
1903 to 1908 the progress was slow and, in fact, nothing was done 
at all in marine work in 1906. This slow progress was due no 
doubt to the non-reversibility of existing types and to clutch 
difficulties. Beginning with 1908 there were eight vessels com- 
pleted ; five in 1909 ; sixteen in 1910; thirteen in 1911 ; and twenty- 
three vessels completed or to be completed in 1912. The vessels 
now in operation include vessels from oil-barges of 300 tons, to 
mail and passenger steamers of 10,000 tons ; and speeds of 5 knots 
to speeds of 14 knots. The foregoing does not include vessels 
under 100 feet in length, of which there are about 250; nor does 
it include any naval vessels, though it is well known that the 
Russian government has had several gunboats engined with Diesel 
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engines, in service for a number of years ; the French and Italian 
governments have a large number of submarines engined with 
Diesels : and our own navy has two vessels, E-1 and E-2, in service 
so engined, and several more under construction. This type of 
power is being considered for the submarine tender appropriated 
for by the last Congress. 

The English Admiralty has taken up the construction of a twin 
screw vessel with a turbine and a heavy oil engine on each shaft; 
the heavy oil engine forward of the turbine and connected to the 
shaft by a clutch. For high speeds the turbine is to be used, and 
at low or cruising speeds the oil engine is to be used. This seems 
to be rather forcing things, as aside from the expensive installa- 
tion, the value of the results are menaced by the problem of pro- 
peller design. In an old cruiser they are removing one engine and 
replacing it with a Diesel of equal power. In this case a few of 
the boilers are to be removed, and exhaust is to take place below 
the water line. This experiment should give valuable data for 
comparison. In the English navy the first Diesels were installed, 
for dynamo drive, in the Dreadnaught, and since that time every 
battleship or armored cruiser put in commission by the Admiralty 
has been equipped with these engines. 

The German installation of the 12,000 B. H. P., 6-cylinder, 2 
cycle, double-acting engine is now well advertised. It has devel- 
oped, however, that the vessel for which this engine was intended is 
now to be completed with turbines, and further that she was 
designed with full boiler power for a complete turbine equipment. 
These points may be rather significant as representing a conserva- 
tive German view. In a test of three cylinders of the 12,000 H. P. 
engine recently, oil gas from some source was admitted to the 
cylinder with the scavenging air, forming an explosive mixture, 
which was ignited and caused an explosion which wrecked part of 
the engine, killed several men, and caused a serious fire which 
threatened the entire destruction of the engine. In the absence 
of other information is is probable that the cause of the trouble 
was the use of lubricating oil, in the air compressor, from which 
the lighter distillates had not been removed. 

Types, etc.—The steam plant is composed of two main divisions 
in which the working process is carried out. The boilers furnish 
the working medium in a state for use in the cylinders of the 
prime mover. In the Diesel the whole process is dealt with in the 
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cylinders. For the delivery of the heat energy of the fuel to the 
working shaft there are the following types and possibilities: 
(1) 4-cycle single-acting: (2) 4-cycle double-acting: (3) 2- 
cycle single-acting : (4) 2-cycle double-acting. 

A brief discussion of the relative advantages and disadvantages 
of the basic 2-cycle and 4-cycle types will perhaps shed some light 
as to which should be preferred for naval purposes. An essential 
feature of all types is that they require an auxiliary air compressor 
capable of compressing air to a sufficient pressure to inject the 
fuel oil into the working cylinder of the engine, a pressure of about 
850 pounds to the square inch. 

Between the 2-cycle and 4-cycle types the 2-cycle should give at 
agiven speed and the same piston displacement about, though not 
quite, twice as much power as the 4-cycle. Hence the 2-cycle will 
give a more compact and a lighter machine than the 4-cycle, for 
a given power and speed. A special system of scavenging is 


_ mecessary for the 2-cycle, in order to clear the cylinder of the 


products of combustion at exhaust, but this clearing-out of the 
burned gases is more thoroughly done than it is in the 4-cycle, which 
depends on the idle stroke of the piston for scavenging. This 
favors the use of a less refined, hence cheaper, oil in the 2-cycle. 
It is of the utmost importance that the products of combustion be 
thoroughly driven out of the cylinder, as upon this depends largely 
the efficiency, reliability, and capacity of the engine. 

As for every revolution of a 2-cycle engine there is a power 
stroke as opposed to two revolutions to a power stroke in the 
4-cycle, the 2-cycle is much more readily maneuvered and reversed. 
Owing to the nature of the cycle the pairs of cranks in a 4- 
cylinder 4-cycle engine are always placed 180 degrees apart, 
therefore to provide reversibility in any position at least six 
cylinders are necessary in the 4-cycle. For a 4-cycle even of 
six cylinders a fly-wheel is required; this is not necessary in the 
2-cycle. Better shaft torque is given by the 2-cycle. For equal 
power the initial cost of the 2-cycle is from 10 to 25% less than 
the cost of the 4-cycle, but the fuel consumption of the 2-cycle for 
equal power is about 10% greater than the 4-cycle. In the 4-cycle 
the cylinder cover contains an air admission valve, fuel admission 
valve, exhaust valve, and a compressed-air valve for starting and 
reversing the engine. In the 2-cycle the cylinder cover contains 
only a fuel admission valve and a compressed-air admission valve. 














666 DrgEsEL ENGINES FOR NAVAL PURPOSES. 


The scavenging-air valve may be placed in the cover also, but it 
seems that for the sake of simplicity and ease in removing the 
cylinder cover a better place is in the cylinder wall, approximately 
opposite the exhaust ports which are uncovered by the piston 
during the latter part of its stroke. 

All valves are kept closed by powerful springs and are actuated 
by cams on a cam shaft, running the length of the engine and 
driven from the main shaft by skew gearing and a vertical shaft. 

In both types the compressed-air admission valves are used 
only for starting and reversing, and the actuating cams are so 
arranged that the fuel admission and the compressed-air admission 
valves cannot be in operation at the same time. By shifting the 
cam shaft in the direction of its length the proper amount the 
cams are thrown in for starting, reversing, or whatever operation 
is desired ‘ 

, ( 


The 2-cycle requires special scavenging arrangements which 
are usually, though not necessarily so, driven off the main shaft, 
causing loss of mechanical efficiency ; this loss, however, is probably 
not more than that which is lost in the 4-cycle in driving pistons 
two idle strokes out of four. 

In summing up it seems that the balance is vastly in favor of 
the 2-cycle, with the single exception of a slightly larger fuel con- iF 
sumption ; it is believed that this will be outweighed in the long ; 
run by other advantages, however. Relative to the double-acting 
or single-acting engine the way leads without question to the 
double-acting as the ultimate type, following the lines of the 
double-acting steam engine. The difficulties anticipated with the ; 
stuffing box have been satisfactorily surmounted ; there remains, “J 
however, the problem of spraying oil into the bottom of the 
cylinder for complete combustion without the fitting of at least 
three fuel admission valves, and thus complicating the gear and 
cams. This is due to the piston rod occupying the center line of the 
cylinder. 

In the determination of the number of cylinders relative to 
the best torsion moment of the shaft it has been found that the 
turning moment of the 12-cylinder, 4-cycle ; 6-cylinder, 2-cycle; 
and the 3-cylinder, 2-cycle, double-acting, give the same uniform 
turning moment and a superior turning moment to that attained 
by the usual triple-expansion 4-cylinder steam engine ; hence the 
3-cylinder, 2-cycle, double-acting will be taken as the unit for pre 7 


pulsion purposes. 
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For electric-generator drive and necessary auxiliaries for air- 

compressing, etc., the choice should lie with the single-acting type 
for the sake of simplicity ; as regards the 2-cycle and 4-cycle types 
the choice should be governed by the conditions that exist at the 
local point of installation. The 2-cycle presents a more compact 
and a lighter machine for the same power; the 4-cycle presents 
perhaps a simpler installation with a slightly better fuel consump- 
tion. 
Fuel—The Diesel engine has the advantage of being able to 
consume oil that cannot be used in engines of lower compression 
without the aid of special ignition devices, and it can also use oils 
that are of no value for any other purpose. Some one has very aptly 
stated that “ it can burn any old stuff in the nature of petroleum ” ; 
put it can go even farther than this, as fat oils from vegetable or 
animal sources have been used advantageously without any change 
inthe engine whatsoever. Petroleum can be used in its raw state, 
@ crude oil, in the condition in which it leaves the earth; but for 
iniversal use the residual oil after the lighter hydrocarbons have 
been distilled off is better, as there is little liability of danger from 
the oil gases. Such oils have a flash point of about 130°C. and can 
be purchased in this country for about two cents per gallon, or 
about $4.50 per ton. 

Oil of an asphalt base is not entirely suitable for the Diesel 
engine on account of the liability of a deposit of an unburned 
residue in the working cylinders and mechanical difficulties of prop- 
etly supplying the oil through the fuel pipes and valves that will 
become gummed by the asphalt oil in the presence of heat. Oil of 
a marked sulphur constituent is also undesirable, particularly in 
engines having copper or branze fuel supply pipes and fittings due 
to the affinity of sulphur for the material of such fittings. How- 
ever, the problem of the effect of asphalt, sulphur, and water in 
fuel oil is still more or less of an open question and it is a problem 
that merits thorough investigation. 

In this connection it is noted that there is a deplorable lack of 
standardization relative to terms used m speaking of fuel oil. 
Crude oil is the raw oil as it comes from the earth, after the earthy 
impurities have been strained off, but this term is frequently used 
to indicate oil that has been freed from its lighter distillates. In 
Russia real crude oil is known as naphtha. In England petroleum 
is known as paraffine, and on the continent of Europe the oil 
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produced by the distillation of brown coal is known as paraffine, 
This promiscuity of terms is confusing at best. 

Fuel Consumption.—In the smaller-sizes of Diesel engines many- 
facturers guarantee a full load consumption of .50 of a pound per — 
brake horse power ; at 34 load .52 of a pound; at % load .60 of 4 
a pound; and at 4% load .80 of a pound. These are conservative 
claims and in larger sizes the economy is greater, but the increase 
in size does not bring increased economy in the same ratio that it 
does in the steam engine ; but this is of small moment in comparison, 
considering the marvelous economy attained by the Diesel. To 
show the margin of safety in the manufacturers’ guaranteed claims, 
every-day figures for an installation of moderate size give .44 of 
a pound per brake horse power at full load; .45 of a pound at ¥ 
load ; .47 of a pound at % load ; and .62 of a pound at % load. These 
figures are not a record, but are figures for every-day performance 
under actual running conditions. A recent battleship on her trials 
gave 12.6 pounds of water per I. H. P. at full power, which ata 
mechanical efficiency of 85% gives about 14.8 pounds per B. H. P. 
The actual evaporation was 11 pounds of water per pound of coal, 
exceptionally good, which gives 1.3 pounds of coal per B. H. P. at 
full power. This is exceptionally low consumption, but when 
compared with .50 of a pound in the Diesel there is a ratio of 
approximately 1 to 3. This consumption at full power in the 
Diesel is not exceptional. At the battleship’s economical speed 
the ratio becomes I to 5 in favor of the Diesel at that speed. Equal 
storage capacity will take about one-fifth more oil than coal, and for 
the vessel in question the radius will accordingly be increased about 
six times by the installation of Diesel motors of equal power, at 
the economical speed of the steam engine. 

As to the weight of the Diesel engine, a slow-speed, heavy 
machine of 150 R. P. M. full power including all necessary auxil- 
iaries will weigh about 100 pounds per B.H.P. This gives a 
sturdy machine with no delicate construction whatsoever, or intro- 
ducing the complication of incessant watchfulness of bearings 
while in operation. The present steam installation of a battle 
ship will run about 210 pounds per B. H. P. The vessel taken 
for this comparison is the South Carolina with an I. H. P. of 
18,250, or at a mechanical efficiency of 85% about 15,600 for 
effective horse power. Her propelling plant may be replaced 
by two double-acting 2-cycle engines of a total horse power 
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of 20,000, or three double-acting 2-cycle engines of 18,000. 
This refers to brake horse power in each case. The only reason for 
installing three engines and three shafts instead of two would be 
for the better control of the ship at dead slow speeds. At the 
present state of the development of the Diesel engine, on account 
of the necessity of the high heat of compression for the proper 
ignition and combustion of the fuel, the usual slow speed guar- 
anteed is one-third speed, although by cutting out certain cylinders 
one-fourth speed has frequently been easily maintained ; this would 
be about 38 R. P. M., or say five knots per hour, with a two-engine 
installation and the South Carolina’s present propellers. Assuming 
the first installation of two engines, 20,000 brake horse power, 
4400 more than the present steam installation. a saving in weight 
of 611 tons of machinery is at once realized. For an installation 
similar to that of the Italian and French submarines actually 
installed and operating, the engines weigh about the same as steam 
tgines of like power, including all engine auxiliaries of each 
installation. The weight of all boilers and necessary accessories is 
thus saved. A note in one of the technical journals a short time 
ago gave a French estimate on one of the old French battleships 
in which a saving of weight of 400 tons and three-fifths of the 
machinery space would be realized by an equipment of Diesel 
engines. 

Relative to space, the engines will occupy a floor space of 
approximately 50 feet by 18 feet, and will stand about 26 feet high. 
This floor space will not include the air compressors for fuel supply, 
reversing, and starting, but will include the necessary scavenging 
cylinders driven off the main engines by connecting levers to 
the crossheads, similar to the manner in which air pumps were 
formerly driven. The air compressors will be driven by separate 
Diesel engines of about 300 horse power each, and may be placed 
where most convenient in the engine room. The engine rooms will 
be a little larger than at present, but almost all of the boiler space 
and bunkers will be entirely free from use with the propulsive 
plant. 

The speed of revolution will be about the same as at present; 
hence the propeller efficiency will remain unchanged. 

As to reliability, Diesel engines are running long non-stop runs 
and tests of much longer duration than they will be required to 
perform in actual service. A recent concrete example at hand is 
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a 30-day non-stop test of a 2000 horse power 4-cycle engine in 
Scotland, the engine being found in as perfect condition at the finish 
of the test as it was at the beginning. Numerous similar examples 
may be found. At the Birkdale, England, electric works there is q 
Diesel engine that has been in operation for the last four years on 
an average of 2334 hours out of every 24 during that entire period, 
being stopped 1% hours each Sunday. This engine is a Mirrless- 
Diesel built by the firm that has supplied these engines to the 
British Admiralty for generator drive and other purposes. A 
further exhibit noted in the discussion of J. T. Milton’s excellent 
paper on Diesel engines for ship use, is of two Diesels, 80 horse 
power each, of seven years continuous service ; out of which time 
they were in actual operation 36,000 hours without a thorough 
overhaul. They were finally completely dismantled and found to 
be in excellent condition and were put together again with very 
little work. During the three years immediately previous to dis- 
mantling, the repairs to the two engines, which consisted mainly of 
replacing valves, aggregated about $60.00 per year. The fuel 
consumption at the time of overhaul was .43 of a pound per brake 
horse power at 80% load. The above seem to be fair examples 
of upkeep and reliability. 

Relative to the handling of the engines, tests of certain instal- 
lations have shown the time from full speed ahead to full speed 
astern as 3 seconds, and full speed ahead to stop or the reverse 
2% seconds. This was for a small plant, but for the Selandia’s 
engines of 1250 horse power the time from full speed ahead to full 
speed astern or the reverse is 20 seconds. This is for a 4-eyele 
single-acting type, and is longer than the time for the same manet- 
ver in a 2-cycle single- or double-acting type. An Italian test ofa 
unit for a 6-cylinder, 2-cycle, double-acting engine designed for 
12,000 horse power gave reversal tests of 6 seconds. A table from 
the Engineer relative to practical results derived from a compara- 
tive test of two marine installations of the same power, one of 
steam and the other Diesel motors, gave the following : 


Steam. Diese). 
1. Engine from stop to ahead or astern............. 4/5 sec. 2/5 sec. 
2. Engine from full ahead to full astern............. 15 sec. 8 sec. 


Maneuvering tests have been conducted and from 40 to 50 man- 
euvers carried out per hour with the greatest ease and reliability. 
No difficulty should be experienced in speed regulation, as there 
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are thousands of stationary Diesel engines running daily whete 
the revolutions are governed to within one or two per cent by auto- 
matic governors ; this is as good as is done with steam. For a 
marine plant it seems that the governing should be done entirely 
by hand and that the speed regulation should, if anything, be 
accomplished more readily and reliably than in the steam engine. 
The oil is always ready for use and the amount going into the 
cylinder and the pressure of the injection air can be regulated with 
the greatest accuracy. In the steam engine the operator is 
dependent upon the boiler pressure, which at best is not constant. 
Further in this connection, there have been many harassing experi- 
ences in the fleet for the engineers of the watch when getting under 
way to join formation, and a call comes suddenly for a compara- 
tively high rate of speed from a dead stop. It is usually a case of 
fight to build up the power and it is a long hard pull before it comes. 
Inthe Diesel the power is always right at hand and only needs to 
be used by the setting of a small hand wheel or lever. From full 
speed ahead to a sudden stcp there is no hurry and scurry to control 
ahigh steam pressure. The proper power developement is not 
dependent upon the skill of many men throughout the department, 
but solely upon the proper adjustment of the fuel supply by a single 
operator at each engine. 

Continuing further with the comparison of the South Carolina 
numerous other features will follow with the introduction of 
Diesel power on her with the entire elimination of steam. Electric 
power will be used for all auxiliary purposes, such as winches, 
ammunition hoists, sanitary and bilge pumps, steering gear, galley, 
ete. Water-circulating and forced-lubrication pumps for the main 
engines are also electric-driven, as in the case of securing the 
main engines it is advisable to continue the circulation to allow all 
parts to cool gradually ; also, if oil is used for cooling the main 
pistons, the high heat stored in these pistons will be transmitted 
to the oil in the circulating passages and cause deposits by de- 
composing the oil, unless it is kept in circulation after the engine 
has stopped. A standby air compressor electrically driven should be 
placed in each engine room in case of loss of air for the main engine 
and auxiliaries. The application of electric power throughout the 
ship can be accomplished on the present dynamo plant of four 200 
K. W. machines. The present turbines as the prime movers of the 
§enerating sets will be replaced by 2-cycle, single-acting engines 
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6f about 280 horse power, weighing about 90 pounds per K, W. 
and running at 300 R. P.M. This is a substantial, comparatively 
heavy slow-speed machine, and at full power should consume about 
.45 of a pound of fuel per horse power, or say at a usual 50% power 
factor .50 of a pound per horse power. This fuel economy over the 
present dynamo plants on ship board will remove one of the most ~ 
potent factors in the argument favoring the installation of alter. 
nating currents on our ships. The placing of these complete 
separate generating units in the dynamo room, removal of all 
steam lines, condensers, etc., tends to reliability, simplicity, and 
elasticity in the location of power units, also a high percentage of 
saving of weights. In the engine and boiler rooms the following 
will be eliminated : condensers, feed tanks, and all accessories, feed 
pumps, feed heaters, boilers, auxiliary feed pumps, forced-draft 
blowers, super-heaters, ash expeilers and accessories, coal bunkers, 
coal, ashes, ash-hoisting apparatus, all firing tools, etc. ; stores and 
store rooms will be simplified, and the water-tight door system sim- 
plified. Other changes throughout the ship are numerous, some of 
them being the abolition of smoke pipes, fire room ventilators, fire 
room hatches, all coal-handling gear, trucks, booms, etc., all coal 
chutes, and enormous hatches. There will be no steam pipes or 
steam leads of any sort except such as may be required for heating 
living compartments, or for the evaporator installation. The evapo 
rator plant will be much smaller, as with the abolition of the boilers 
there should not be a demand for a make-up of over 10,000 gallons 
per day at the maximum. This does not take into consideration the 
lessened demand of the personnel due to the reduction of the fire 
room force, who by the nature of their employment require large 
quantities of water daily. For the evaporators the heat of the 
exhaust of the dynamo engines may be utilized, but this is a little 
problematical. The two problems that seem to present difficulties 
are the heating of the living compartments and the operation of 
the whistle. It is possible that a heating plant similar to that of 
any large apartment house could be used, or the heat of exhaust 
gases ; perhaps electric heating will be the simplest solution. For 
the whistle it has been found that compressed air gives a sound 
superior to steam, but it does not give the visibility that is s0 
valuable in steam, though not called for by the rules of the road; 
also in cool weather there is danger from freezing due to the 
expansion of the air through the whistle. 
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The engineer force will be much reduced, repairs and upkeep 
will be simplified and standardized. The vessel’s radius will be 
increased at full power about four times, and at economical speed 
about six times, the engines will always be ready for instant service 
with no stand-by losses whatsoever. Tests made with a cold 
"Diesel engine were carried out in which in 6 seconds from the 
time of the first operation to start the engine it was at full power and 
taking its full rated load. The ship will be able to take her full 
power speed at the instant of getting under way, and maintain it 
tothe limit of her fuel endurance, which is a thing that no battle- 
ship in existence can do, unless her fuel allowance is entirely in 
oiland she can carry enough fresh water to take care of the make- 
upfeed. A statement of a more or less ex-cathedra nature has been 
made to the effect that no steam-driven ship can be driven to the 
limit of her fuel endurance at full power owing to the enormous 
water losses. But even so, laying aside the question of water 
tiiimance, it is probably beyond the limits of physical endurance 
fathe personnel of the engineer department of a steam-driven 
man-of-war to run her to the limit of her fuel capacity. 

We have then in the final estimate the following favorable points 
ofthe Diesel engine: (1) The construction of the engine is simple 
and strong ; each cylinder is an independent unit, developing its 
proportional share of the engine’s power; the operation of the 
machine is simple and reliable. (2) Economy of fuel gives an 
increase of from four to six times in the radius, and the actual cost 
istwo or three times cheaper. (3) Does away with smoke pipes, 
boilers, steam pipes and leads, and all of the many and various 
accessories of a steam plant, their repairs and the personnel for 
their up-keep and operation. (4) The engines are always ready 
for operation immediately, and all stand-by losses are eliminated. 
(5) All parts of the power equipment can be made standard ; hence 
repairs are simplified and time spent in repairs greatly shortened. 
There should not be any more trouble with the main engines of a 
battleship than exists at present, and it does not require much 
imagination to estimate the ease of up-keep if everything in the 
Way of machinery in the propulsive department of a battleship 
should be wiped out except the main engines. (6) Engine room 
temperatures are much reduced, being little above the temperature 
of the outside air : in fact, it is anticipated that the engine room will 

_be supplied with heat for the comfort of the personnel. (7) The 
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abolition of boilers and smoke pipes will greatly simplify the 
location of turrets and the stowage of ammunition. (8) The 
abolition of coaling hatches, fire room hatches, ventilators, and coal 
bunkers will simplify construction. (9) Absence of smoke; the 
exhaust should be practically colorless and odorless, as the combus- 
tion in the working cylinders is perfectly complete with proper 
fuels. (10) The oil fuel itself brings many advantages; viz, 
(a) rapid and cheap loading of fuel, (b) entire absence of dirt and 
dust, (c) elimination of ashes and cinders, and gear for handling 
them, (b) capability of storage in compartments ordinarily of little 
value as storage space, (e) no waste of space in storage compart 
ments, (f£) absolute safety of residual oils on ship board, no danger 
from spontaneous combustion or conflagration. Tests conducted 
with explosive shells against tanks containing fuel oil have pro 
duced no combustion. Should a double-bottom fuel-oil compart 
ment be pierced by an explosive shell or torpedo, the absence of tht 
necessary heat combined with a sufficient amount of oxyget 
would prevent combustion. (g) Ojiling at sea is a comparatively 
simple operation and can be conducted under unfavorable weather 
conditions. Coaling at sea is almost an exact science. Togo would 
have waited in vain in the Sea of Japan, had he been opposed by 
a fleet of Diesel-engined vessels with their enormous radius of 
action and easy means of refilling their oil tanks. (h) One pound 
of oil in the working cylinder of a Diesel engine will do four times 
the work of an equal amount of coal in the furnace of a steam 
boiler. It seems a brutal waste of energy to burn bituminous coal 
if it can be made to yield, by distillation, suitable oil for heavy oil 
engines. 

Some of the disadvantages noted have been: (1) The need of 
frequent cleaning of cylinders; this has not been borne out im 
practice and the attention given the marine steam engine in the 
naval service should be sufficient. (2) Cost of oil will go up a 
the demand increases and that the world’s supply is limited ; this is 
answered by the fact that the present price of residual oil is 
governed by the price of its distillates, gasoline, kerosene, ett, 
and by the fact that the price of coal has not increased in proportion 
to the increased demand in normal times. Hence such an argu 
ment against oil does not appear to be sound. Further, the ease with 
which oil is produced as compared with coal makes the likelihood of 
the supply of oil being entirely stopped by industrial troubles such 








> ere 

















nplify the 

(8) The 
Ss, and coal 
moke ; the 


le combus- | 


ith proper 
ages; viz, 
of dirt and 
r handling 
ily of little 
> compart- 
no danger 
condueted 
have pro- 
| compart 
nce of th 
of oxygen 
iparatively 
le weather 
ogo would 
pposed by 
radius of 
Ine pound 
four times 
f a steam 
inous coal 
- heavy oil 


he need of 
‘ne out in 
ine in the 
| go up as 
ed ; this is 
ual oil is 
sene, etc., 
proportion 
| an argu- 
ease with 
elihood of 
bles such 











DreseL ENGINES FOR NAVAL PURPOSES. 675 
as have gripped England and other European countries and 
threaten this country at times, seem to be quite remote. The 
inability of the Navy Department to secure coal cargoes for the 
period of time that the recent coal troubles menaced England would 
seriously hamper the operations of our fleet, especially on the 
Pacific coast. As to the supply of oil, new fields are being dis-. 
covered and the present supply of oil is believed to be as extensive 
as the supply of coal. Diesel engines consume oil one-quarter as 
fast as coal-burning vessels consume coal ; therefore we seem to be 
safe on that score, even if there were three times as many motor 
ships as coal-burning ships. The applicability of animal and 
yegetable oils to the Diesel furnishes another field from which 
fuel way be drawn that is not open to the steam plant. The United 
States is especially favored in the oil supply, as at the present time 
this country produces 90% of the paraffine base oils, which is 
theoil par excellence for use in Diesel engines. (3) Danger from 
@plosion and spontaneous combustion ; the residual oil from which 
te lighter hydrocarbons have been distilled is absolutely safe, 
safer than coal. 

One disadvantage that is seldom, if ever, mentioned is the cost 
of the Diesel installation. The first cost is extremely high, cost- 
ing more than a steam plant of equal power including boilers, 
engines, and all accessories. This is no doubt higher than will 
be the future cost, but the workmanship and materials must be of 
the best to stand the continuous high pressures and temperatures. 
Other objections have been: (a) danger from racing in a heavy sea, 
but that hardly seems valid ; (b) the helplessness of the plant due to 
loss of air ; that objection also seems a little forced, especially in an 
installation where the personnel is of a high order. The loss of 
air is not any more likely than the loss of vacuum on a steam 
vessel, and a more helpless machine than a high-power steam 
vessel with no vacuum on her condensers would be hard to find. 

The progress of the Diesel engine will no doubt be greatly 
accelerated by the recent expiration of the original Diesel patents. 
The strides taken in the past two or three years have been enormous, 
and it is most instructive and enlightening of the futility of human 
Prediction to read articles written by engineers of note and pub- 
lished in the columns of leading technical journals about five 
years ago, in which it was asserted, with the figures to prove, that 
the power and size of the Diesel engine could not go above certain 
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proportions; the proportions were surpassed before the figures 
had become cold. The impossible was accomplished while it was 
still impossible. 

The steam turbine is a step between the steam and the oil 
reciprocating engines, and perhaps in time the reciprocating oj] 
engine will make way for the oil-or gas turbine. The progress so 
far has been so logical, proceeding from complexity to simplicity, 
that further simplicity does not seem unreasonable ; it may be that 
the province of the perfect heat cycle itself will be threatened. 
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THE FUNDAMENTALS OF NAVAL TACTICS. 
By LIEUTENANT Romeo Bernort1, Italian Navy. 


Translated by Lieutenant H. P. McIntosn, U. S. Navy, Retired. 


CHAPTER V. 
TorpPepo-Boat MANEUVERS. 


66. Characteristic Conditions of the Attack of Torpedo-Boats. 
—In the study of the maneuvers of ships opposing each other we 
have logically held that at all times each of the adversaries seeks 
omaneuver opportunely ; but the essential characteristics of the 
nocturnal attack of torpedo-boats are surprise and high speed; 
hence we do not reason in an entirely aprioristic way when sup- 
pang that while the torpedo boats execute the maneuver of 
wpmach, the ship attacked continues on her course. It would, 
however, be erroneous to deduce from this that the maneuvering 
feduces itself to solving a simple problem in kinematics ; indeed 
itis necessary to keep in mind the conditions of extreme uncer- 
lainty that are realized in practice. With the assistance of 
Daveluy (op. cit.) let us fix our thoughts upon the difficulties that 
atorpedo-boat encounters in attacking a ship in motion. 

The enemy is sighted in the form of a black mass. The torpedo- 
boat must take account of the direction in which its objective is 
moving, and then gain an advantageous position for the maneuver 
of approach ; that is to say, a position from which, steering to 
arrive at launching distance, there may be assured to the torpedo 
aconvenient angle of impact. 

This is very easy to define but very difficult to realize. When, 
on sighting the ships, one is not in the aforesaid advantageous 
position, in order to gain it one risks losing the benefit of the sur- 
prise; and for the rest, it is not easy to know whether one is or is 
not in an advantageous position; one is led by this to steer to 
approach the enemy’s mass, which is hardly distinguishable, re- 
serving it to himself to maneuver afterwards as he may. 

In general, then, we cannot succeed in solving the problem of 
approach in a theoretically exact manner; moreover, when we 
have taken account of the direction in which the enemy is moving, 
we still shall not have succeeded in estimating his speed, nor may 
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we rely upon making this estimate in time ; which would be neces. 
sary in order to construct the triangle for launching the torpedo, 
From such conditions of uncertainty results the necessity of 


launching from a very short distance. The improvements made 


in the torpedo are to be considered as important, not because they 
give the means of launching, for example, at 1000 meters instead 
of 500, but because they confer upon the torpedo launched at the 
latter distance a higher speed than it had before, and hence 4 
greater probability of hitting. 

The results obtained by the Japanese torpedo-boats after the 
battle of Tsushima did not depend alone upon the fact that the 
artillery battle had deprived the surviving Russian ships of a part 
of their means of defense, but were due to the close and vigoroy 
manner in which the attacks were conducted. Togo, in his 
of the battle, expresses himself in this connection in the follod 
words: “ According to information gathered from the prisoneR 
the attacks of the torpedo-boats during the night were extrage 
dinarily impetuous. They hurled themselves at such speed ani 
approached so rapidly that it was impossible to stop them; they 
came so close that the guns of the ship could not be sufficiently 
depressed in order to hit them.” 

While it is necessary to remember that the real conditions of the 
torpedo-boat attack will be those just mentioned, this does not 
exclude the advisability of reflecting upon the theoretical condi- 
tions of the maneuvering, considering them as the limit toward 
which we must tend. The general criterion of launching froma 
short distance being established, in the following reflections we 
shall hold that the run c to be considered as normal for the tor 
pedo in a night attack of torpedo-boats is that of 500 meters. 

67. Maneuver of Approach.—It is well known that the rules 
which practically apply for the maneuver of approach can be for 
mulated as follows: 1st. If the torpedo-boat finds itself to om 
side of the ship, it must steer as if it desired to meet that ship 
(section 32, 1) (lateral attack). 2d If the torpedo-boat finds itself 
almost exactly ahead of the ship, in approaching it should move 
somewhat to one side, and afterwards steer a course opposite that 


of the ship (attack in passing on opposite courses). When the — 


torpedo-boat sights the ship in a stern sector, since the lateral 
attack would be too long, it must first, without approaching so 4 
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to be seen by the enemy, gain a convenient bearing and then 
maneuver as in the first case. 

We do not desire to create complications by seeking for different 
piles, but we propose to fix our minds on the rules alluded to; 
observing that, from what we have set forth in section 32, their 
theoretical exactness might be placed in doubt ; and we now wish 
to demonstrate that these rules are very nearly exact. 

ist. If Vx is the speed of the ship N that it is desired to attack, 
and v is the speed of the torpedo, as we have already had occasion 
fo note in section 9, the geometrical locus of the positions from 
which the launching may be executed in such a way that the tor- 
pedo may strike the ship after a run c is obtained by making NN, 


(Fig. 42) equal to c “a , describing a circle with a center at N, 


ad with a radius c, and then limiting to right and left of the 
digs the arcs—as SS’—included between the straight lines, pass- 
igtirough N,, that form angles of 30° with the course. 

The theoretically exact maneuver 
forthe approach would then be the 
one for arriving on the arc SS” in 
the shortest possible time. Setting 
aside the angle of impact, the prob- 
lem of kinematics is that of bringing 
oneself in the minimum time to a 
distance c from the imaginary point 
N,; and hence, if the maneuver 
could be executed with theoretical 
precision, from what we said in sec- 
tion 32, II, on arriving at launching 
distance in the shortest time, the tor- 
pedo-boat should find N, in the 
direction of its bow. In other words, 
the maneuver of approach should be 
executed in such fashion that, if the 
torpedo-boat had a bow launching 
tube, on arriving at launching dis- 
tance it should have no need of 
changing direction in order to exe- 
cute the said launching. We note 
this circumstance in order to fix the idea, and not because we at- 
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tribute to it any special importance ; the bow tube being generally 
abolished. 

So, then, in order to arrive in the minimum time at the distance 
c from the imaginary point N,,, it would be necessary to maneuver 
(see section 32) as if it were desired to reach a point P, which is 
moving at a speed )’y, and situated astern of N, at a distance 
Vx 


- 'e 


T 
Vy being the speed of the torpedo-boat. 
On the basis of the value of NN,, above mentioned, the point P 


N,P=c 


is distant from N a length NP=N,P-N,.N=c(7* _ rs) 
tT 
Evidently the distance NP is very small; so, putting v =08 
T 


and =0.5, we have 


NP=0.3c=150 meters. 


We may hence conclude that, besides being easily applied practe 
cally (with the reservation mentioned in the preceding section), 
the rule enunciated for the lateral attack is also very near to 
theoretical exactness. 

2d. Let us now suppose the torpedo-boat to be in the zone it 
cluded between the courses HH’ and SK, both of which are 
parallel to the course of N, and the first of which is tangent to the 
circle having a radius ¢ and its center at N,. It is readily seen 
that, if the torpedo-boat were to execute the maneuver of approach 
as if it wished to reach the point P or the center N of the ship, it 
might arrive at launching distance at some point of the are SK, 
and hence would not be in a position for launching with a sufficient 
angle of impact. It results from this that the sure and simple 
maneuver, to which corresponds a rapidity of approach differing 
from the theoretical rapidity by a negligible quantity, consists im 
running with a course parallel and opposite to that of the ship 
attacked, when the torpedo-boat, at the beginning of the maneuver 
of approach, judges itself to be laterally removed from the course 
of the ship by a distance included between c and 4c, or between 
250 and 500 meters. 

3d. The following considerations are sufficient to show the 
necessity for the torpedo-boat to avail itself of its greater speed 
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in order to gain a position in a forward sector of the enemy’s ship 
when the latter is not sighted from such a position. 

The danger zone for a torpedo-boat is naturally that in which 
there is great probability of being hit by the guns without being 
able to launch a torpedo. Since we are referring to a night attack, 
the range of the anti-torpedo-boat guns—that is to say, the radius 
of the danger zone—may be held to be about 2000 meters; and 
itis to be noted that the distance at which the torpedo-boat sights 
the ship is often not greater than this. The inferior limit of the 
danger zone is constituted by the circle with its center at NV, and 
the radius c (Fig. 42), which circle moves with the ship at a speed 
Vy. 

So, then, it is clear that the further forward is the bearing on 
which the torpedo-boat begins the approach, the more rapidly will 
ittraverse the danger zone, for two reasons: I. The relative 
geed being so much the greater, so much the more rapid will be 
thevariation of the distance. II. So much the greater will be the 
distance at which the launching can be executed. It may be noted 
that in giving importance to this we are not in opposition to the 
criterion established—that of launching from a short distance. It 
isvery true that we may not pretend to diminish the danger zone 
by launching the torpedo for a long run, because in so doing we 
should obey a mistaken defensive sentiment, and we should risk 
rendering our offense inefficacious. The torpedo-boat that thinks 
of protecting itself instead of attacking vigorously is a torpedo- 
boat lost without having accomplished anything. But in the case 
under discussion the situation is different ; the term short distance 
must be precisely understood in the sense of a short run for the 
torpedo ; and the further forward (up to the line SK) is the posi- 
tion of the torpedo-boat, so much the more may we launch from a 
distance, the run of the torpedo remaining as short as has been 

established, without having a notable difference in the probability 
of hitting. 

68. The Maneuvering of a Flotilla of Torpedo-Boats—Owing 
to the characteristic difficulties of the torpedo-boat attack pointed 
out in section 66, it is necessary that the attack be executed by a 
certain number of units; there being thus the possibility of pro- 
ducing uncertainty in the firing of the enemy, who is obliged to 
distribute his offense among the different targets ; and permitting 
the hope that the number may remedy the scant probability of 
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individual success. Nevertheless, as Commander Vannutelli has 
observed ( Rivista Marittima for May, 1910), it is well to consider 
the following axioms : 

1st. The probabilities that the torpedo-boats will be hit before 


arriving at launching distance increase with the compactness of © 


the order of attack ; since, when the torpedo-boats are very close 
together, they constitute a single, extended target, easily visible; 
and, vice versa, they diminish with the increase in the dispersion 
of the torpedo-boats in the direction normal to the line of fire, 

2d. The same probabilities increase with the increase in depth 
of the order of attack of the torpedo-boats in the direction of the 
bearing of the ship; that is, they are maximum when the variogs 
units keep on or near the same bearing from the ship, thus expos 
ing themselves to raking fire. It results, therefore, that it is necg 
sary for the torpedo-boats to have a suitable dispersion, and§ 
arrive at the launching position simultaneously rather than su 
cessively. 

But the length of the chord SH (Fig. 42) is equal to 500 meters, 
the angle SN,H being 60° ; we deduce therefrom that the max- 
mum number of torpedo-boats that may simultaneously attack a 
ship from one and the same side, to the end that they may be prop- 
erly separated, must be held to be three. 

Having to aim at simultaneity of attack, the torpedo-boats of 
this group, in distancing themselves from each other for the 
execution of the maneuver of approach to the ship, must arrange 
themselves on an alignment normal to the line joining their center 
with N,; thus also satisfying approximately the second of the 
axioms just enunciated. It can be established as a practical rule 
that the alignment may possibly be normal to the line joining its 
center with a point a little ahead of the ship to be attacked (the 
further ahead, the higher is the speed x). 

From this alignment, the torpedo-boat occupying the central 
position may begin its maneuver of approach as if it were alone; 
and the others must follow a course parallel to it. 

The action of one of these groups, which attacks the ship on one 
side, evidently favors the attack of a similar group on the opposite 
side, if this is made after a very short interval of time; since, 
from the moment in which it is discovered, it may be predicted 
that it will absorb practically all the attention of the enemy. 

There is thus developed the advisability of constituting squad 
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rons of torpedo-boats of six units, divided into two sections, des- 


tined to maneuver for the attack separately but co-ordinately. 

Evidently, the attack of the sections on the two sides can be made 

on condition that the squadron, on sighting the ship, finds itself 
on the line of the course of the latter; otherwise the sections will 
attack successively ; it may be presumed that the first attack, if it 
does not succeed, will be an efficacious preparation for the second ; 
because, in the minutes following, there will be a relaxation of 
vigilance. 

Such seem to be the guiding criteria, not excluding that it may 
be advisable to depart from them under special circumstances, in 
order to adapt oneself to the movements of the enemy, if he moves 
as the searchlights are directed, toward the number and position 
of the torpedo-boats illuminated. 

The employment of several squadrons against a fleet of ships 
tires as a preliminary condition the envelopment of the enemy ; 
tatis to say, taking the position with the squadrons in different 
pois of the horizon so that the adversary cannot withdraw from 
theattack. But it is needless to say that the problem of envelop- 
ment ought not to be considered a problem of kinematics ; criteria 
for its solution cannot be pre-established, because the envelopment 
isto be held possible only when the adversary’s fleet is occupied 
inan artillery battle. Typical conditions for a general attack are 
those described as follows in the already cited report of Togo: 
“Night was beginning to fall. Our torpedo-boat squadrons had 
already enveloped the enemy to the North, East and South. Con- 


_ sequently the principal squadron ceased fighting and withdrew at 


” 


sunset. 

69. Tactical Action by Day.—Let us recall to mind the begin- 
ning of the battle of August 10, 1904. The Russian squadron saw 
numerous torpedo-boats ahead, and, fearing that they might have 
thrown out blockading mines, changed course go®. An action of 
such nature, which obliges the enemy to make a movement not 
required by the situation with respect to our battle forces, may be 
of great assistance to us. 

A movement of destroyers directed so as to arrive at launching 
Position may evidently be admitted against damaged ships, as was 
done at Tsushima against the Souwaroff; it may not be excluded 
with uninjured ships, on condition that the two principal fleets are 
hot very far apart. Indeed, by day, the danger zone for torpedo- 

ts is so extended, and the fire of the medium artillery is so 
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precise, that the launching would have to be executed from a very 
long distance; and since, under such conditions, there is very 
scant probability of success, it is not worth while to expose the tor- 
pedo-vessels. When, however, the distance from the enemy is rela. 
tively short, that is, when, for example, the two fleets are fighting 
at close range, if nothing else is accomplished, the torpedo-boats 
will oblige a part of the enemy’s ships to make a movement not 
required for its tactical employment with respect to the battle 
fleet ; which may produce important consequences. 

70. The Maneuvering of a Submersible —A submersible, for an 
attack by day, finds itself in conditions analogous to those of a 
torpedo-boat in a night attack, with the added disadvantage of its 
inferiority in speed with respect to the ship. It must submerge at 
a distance of about three miles from the ship and steer for th 
approach ; rectify the course by emerging the periscope, and the 
execute the launching. We propose to determine the sector & 
which the submersible should be found with respect to the ship a 
the moment of approach, in order that conditions making it im 
possible to arrive at launching position may not exist. 

Let us suppose that the submersible executes the maneuver of 
approach according to the first rules indicated for a torpedo-boat; 
that is to say, it steers as if it wished to meet the ship. 

Let a be the polar bearing we are seeking, or, the maximum 
angle that the ship-submersible joining line may make with the 
course of the ship in order to permit of approaching. Let us ind 
cate by Vy and V the respective speeds of the ship and of the 
submersible, and, naturally, let Vy be greater than Is. 

From section 32, I, there results 


sin a= Ve . 
Vs 
; a Vs & : ire ee V 8 ? , 
and hence for —* =,5,, we have a= 42°; for — ,—4 we have 
Vu 2 Vx 7: 2 


a= 30°. 
With the course of reasoning of section 67, in Fig. 42, we obtain 


np=-(_¥ _ Ve) 


; are bs 
Making 4 =0.5, we have: 
for 8 =y'5 ; NP=c; 
N 
for —* =3, NP=1.5¢ 
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The value of the distance VP is not, then, as small as in the case 
of a torpedo-boat ; and this leads us to ask ourselves how much a 
may be considered as increased with respect to the values pre- 
yiously deduced, admitting—but not conceding—that the sub- 
mersible might succeed in maneuvering in a theoretically exact 
way for arriving at launching position in the minimum time. 

If a’ is the polar bearing on which s 
the submersible S would be seen 
from the point P in Fig. 42, the 
exact value of a is evidently that 
which corresponds to 
Vs . 


sin a’ = . 


that is to say, there must be assigned 
toa’ the values already deduced 
for a. 

Indicating by R the distance NS 
(Fig. 43), at the beginning of the maneuver of approach, from 
the triangle NPS we have 








Fic. 43. 


NP _ sin(a—a’) 
R= ae * 
from which, substituting for NP and for sina’ their values, we 
obtain : 
/ ’ c {Vs en Vs 
sin(a—a)= —_*~ — ; 
(oe (Fe a Ee) F 
or 


sin(a—a’)= &(1- ee ). 


For the two cases previously considered, the values of Ve are 
Vv 


respectively 4 and 4; introducing them into this formula, and 
putting c= 1000 meters and R= 5000 meters, we get: 


for rs =;',, a—a’=8°; and hence a=50° (about) ; 
N 

for 7 =}, a—a’=9°; and hence a=39° (about). 
N 


If, then, a submersible is signalled at a distance R from the ship, 
in order to prevent it from arriving at launching distance, it is 
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sufficient for the ship to change course through an angle that 
reaches the maximum values above mentioned. 

This is not to be understood as denying the importance to which 
a submersible may rise—it seems to us that, under present condi- 
tions, we may deduce that, instead of relying upon its own maney- 
vering, the submersible ought generally to wait for the enemy to 
pass within range ; that is to say, lie in ambush. 

Let us express ourselves in the words with which an American 
writer closes an important paper on the subject.* “The sub 
mersible is a slow and clumsy animal, but its bite is mortal. Keep 
out of its way. In any case it is not as likely to get you as we have 
been led to believe.” 


* Proceepincs or U. S. Nava. Institute, Vol. XX XI. 
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PART III. 
TACTICAL ACTION AS A WHOLE. 


CHAPTER I. 
PREPARATION FOR TACTICAL CONTACT. 


71. Route Formations.—The route formation of the main body 
of the forces must be established with reference to the possibility 
of tactical contact with battleships and of attack by torpedo-boats. 

As we have already had occasion to point out in section 38, one 
must bear in mind the necessity of not stretching out the ships of 
the line in chain ; that is to say, they must be kept compact. 

like a fight at close quarters by day, so a night encounter be- 
tween battleships will certainly not be desirable for the party that 
isthe superior, owing to its interest in avoiding situations in which 
the unforeseeable is dominant ; but it may be advisable for the one 
who desires to attempt a desperate stroke. It is necessary to guard 
against such an event, a constant rule being that of not supposing 
the enemy to be amenable to our designs. Consequently, in order 
to establish the criteria by which the route formation should be 
inspired, let us fix our minds on the modalities of the night 
encounter. 

The struggle at close quarters can be its only efficacious form; 
for this the considerations set forth in section 65 are of value, 
according to which considerations the route formation must have 
as a basis the column of vessels, echeloning the ships from it 
according to the way in which the enemy presents himself. The 
considerations therein developed must be admitted a fortiori, 
because, naturally, by night, still more than by day, it is indis- 
pensable to reduce signals to a minimum and to avoid confusion. 

We must hold with Labres (op. cit.) that the action of the two 
fleets will cease when they have passed each other, since a second 
encounter would imply an inversion of the courses, which must be 
excluded, owing to the difficulty of recognizing the ships of the 
two parties. But one must still put himself in condition to draw 
profit from the disorder of the enemy after passing him. For this 
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purpose it is well to dispose the forces in two divisions, with suff- 
cient distance between them, so that they need not trouble them- 
selves about the movements that, for each of them, may result 
from the encounters with the ships or the torpedo-boats of the 
enemy ; these two divisions can then attack in succession. 

In this way there is established the advisability that the princi- 
pal forces, if numerous, be divided at night into two divisions, 
rather than massed in a single assemblage. 

The route formation of each division in column of vessels js 
also the most opportune, having regard to the attacks of torpedo- 
boats. In fact it is well to observe that the maneuvering of the tor- 
pedo-boats will be directed toward executing the attack in sucha 
way as to remain the shortest possible time under fire ; therefore, 
the torpedo-boat will execute the attack upon the first ship that pre 
sents itself ; and only in the improbable case that he may decide it # 
have been put out of action will he launch himself against thé 
following ship. 

Bearing in mind the characteristic conditions of the night attack 
of torpedo-boats (section 66), we must recognize that, practically, 
it is not possible for the torpedo-boats to make a choice of the 
objectives when the latter are composed—as we now suppose—of 
ships in motion. The route formation in column of vessels per- 
mits, then, the following advantages: 

1st. The probability that the torpedo-boats may be in position 
to attack with opposite parallel courses is rendered minimum; 
and if this happens, the ships can fire ahead by moving freely out 
of the column of vessels and toward the opportune side as much 
as may be necessary. 

2d. The maximum defense can be put forth against torpedo- 
boats sighted off the beam. 

3d. The torpedo-boats are also placed in the worst conditions 
for the withdrawal after launching the torpedoes. 

When cruising by night as well as by day in a zone in which the 
presence of numerous torpedo-boats is probable, aside from the 
measures for safety of which we shall speak, it must be deemed 
advisable to navigate at high speed. In fact, the higher the speed, 
the smaller—as is well known—is the probability of hitting with 
the torpedo, and the greater the difficulties for the torpedo-boats 
of executing the maneuver of approach under good conditions. 

The cruising system just indicated is applicable, whatever may 
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be the conformation of the sheet of water that is being crossed. 
The relative positions of the groups are to be determined accord- 
ing to circumstances ; such positions may vary from that in which 
one division follows the other at a distance, to that of two columns 
abreast with an interval between the columns of four or five miles ; 
that is, which permits of putting the light artillery and the search- 
lights freely into action. It is naturally understood that the run- 
ning lights are obscured, and that the searchlights must be put into 
action only when the presence of hostile torpedo-boats is signalled. 

As Commander Sechi justly observes,* in employing the search- 
lights “ to explore the horizon at more or less frequent intervals, 
one offers great facility to hostile torpedo-boats; because it is 
much more difficult for them to find the ships and make sure of 
their identity than to assail them after having discovered them.” 

The above-mentioned formation is the one that evidently serves 
tet from the point of view of safety in navigation; it facilitates 
Maeuvering and secrecy, enabling signals to be transmitted be- 
tween the successive ships of each division by means of a flashlight, 
fisible in a limited sector. 

For communication between the two divisions of the naval force 
the best means of signalling seems to be that of wireless teleg- 
taphy, because any others might more easily serve to summon the 
enemy's torpedo-boats. 

The question of the order in which the ships should open fire 
presents no difficulties with the adopted formation, each ship 
having a clear field of fire in case of lateral approach, and being 
easily able to echelon themselves in case of sighting the enemy in 
the direction of the course. The important thing is that the orders 


+ given to the units detached from the main body shall guarantee 


that the ships or torpedo-boats sighted are those of the enemy; 
if this necessity is satisfied it can be established that every ship 
shall open fire as soon as it sights the enemy. 

By night as well as by day, the cruising order to be considered 
as normal for a section of torpedo-boats is that of a triangle of 
Suitable shape, in order that one torpedo-boat may not be en- 
veloped in the smoke of another. The triangular disposition con- 
fers the maximum safety in navigation, renders communication 
easy, avoids the elongations that are produced in the column of 
vessels, lends itself to the assumption of the opportune alignment 


*Elementi di Arte Militare Marittima, Vol. Il, page 420. 
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for the attack, and, finally, it permits of grouping in the minimum 
space, or it is adapted to keeping the torpedo-boats under the sup. 
port of the ships. 

It may be advisable for a flotilla to navigate with the two sections 
in formation different from that of a column, as Commander Vap- 
nutelli has proposed in the article already cited. “ In column of 
vessels and with high speed, it is easy to lose contact, or, vice versa, 
to have dangerous closings in, especially when navigating with 
lights obscured ; that is to say, when about a hundred meters of 
distance is enough for losing sight of the stern of the preceding 
torpedo-boat, while in lines abreast or oblique lines it is much more 
difficult to lose sight of the dark lines of the entire length of the 
adjacent torpedo-boat. Every one will remember the intense 
watchfulness and the continual variations of speed that the colums 
of vessels requires by night, which, therefore, in a short ting 
brings great fatigue. With frontal orders the squadron is pre 
sented well subdivided into two tactical groups, ready to separate 
for the opportune maneuver.” 

72. Scouting.—As is well known, we mean by tactical explore 
tion that which is exercised by ships in direct communication with 
the main body, remaining in contact with it at a distance such as to 
permit a discreet reliance on being able to regain it when it passes 
to tactical contact with the enemy’s battle forces. It is well for 
this reliance upon the reunion with the main body to be so much 
the greater, the greater is the tactical importance of the ships 
employed ; that is to say, the greater the importance of these ships, 
the shorter should be their distance from the main body. Only in 
exceptional cases could it be desirable for the battleships to sight 
directly those of the enemy; thus, when in the Chino-Japanese 
War, Admiral Ito moved in search of the fleet of Ting at the 
mouth of the Yalu, he was not preceded by any ship, because he 
aimed at surprising the enemy. But he was able to rely upon the 
inertness of the Chinese; in general, however, it is presumable 
that the enemy will maintain a scouting service, especially if he is 
occupied in operations owing to which he might, by our unex- 
pected arrival, be placed in a critical position ; and then comes the 
necessity of being preceded by ships that will seek to repulse the 
enemy’s cruisers, preventing them from establishing contact’ with 
our main body ; that is to say, from comprehending the importance 
of the danger that menaces their fleet. 
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The importance of knowing beforehand of the approach of the 
enemy's fleet really exists, as we shall endeavor to show ; but it is 
well to consider in what degree we may be able to satisfy it, if it 
cannot be presumed in what direction the enemy will be sighted. 
If we should pretend to form with the tactical scouts a continuous 


‘fine about the main body, either we should have to employ many 


units, or the radius of the explored zone would be greatly 
restricted. 

It results from this that tactical exploration, like strategic 
exploration, must have for its object the search for the main body 
of the enemy’s forces, having regard, however, to certain limits 
of distance from one’s own body. To the end that the warning 
may not be illusory, it is well to abandon the certainty that the 
souts will encounter the enemy before the main body does so, and 
fe content with only a probability. A lookout service tending to 
Gublish almost absolute safety over a sufficiently wide sector 
det the main body is, however, required when the presence of 
gamtrous torpedo-boats can be expected in the sheet of water to be 
faversed. In such service the vessels destined for tactical scout- 
iig assist ; they constitute a first line of defense which, for the 
feasons mentioned, cannot be entirely relied upon; it is necessary, 
however, to guard oneself effectively, which can be done in the 
following manner, on the basis of the deductions of the preceding 
chapter : 

Remembering that the torpedo-boats sighted astern are the 
least dangerous, it is necessary, by night, to have the naval force 
preceded and flanked by groups of torpedo-boats at a distance 
from the main body such that the searchlight of the ships may be 
operated upon occasion without illuminating them. Each section 
of torpedo-boats must cruise in compact formation in order to be 
ready to attack the enemy’s forces that it may encounter. The 
greater cruising speed may be utilized by making these groups 
tfaverse a zig-zag with sides suitably inclined to the course of the 
main body. These torpedo-boats must signal the approach of 
those of the enemy and try to drive them back, without coming 
within range of the light guns of their own ships, since every ship 
must necessarily be able to fire upon any torpedo-boat that ap- 
proaches it. 

In order to exercise vigilance by day against submersibles, it is 
necessary for the destroyers to keep a lookout ahead and on each 
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side (up to about 45° from the course) extending themselves in 
chain. It would be desirable to have a chain at three miles and 
one at five miles; that is to say, within the limits at which the 
submersibles must begin the maneuver of approach. 

73- The Reconnoitering of the Adversaries:—Although it may 
not be excluded, it is nevertheless not very probable that the fight- 
ing forces will sight each other directly ; indeed, even admitting 
that only one of the hostile fleets carries out tactical scouting, when 
its scouts arrive in sight of the enemy, the latter will detach ships 
to drive them away, in order to prevent their maintaining the 
contact ; and, as in the case wherein the scouting is carried on by 
both the adversaries, an action between cruisers will precede the 
battle. 

It might be said that this statement is contrary to experience; 
the encounter between cruisers has not yet been produced, nok 
withstanding three successive wars ; but we can easily give reasom 
why this may have been the case. For the Chino-Japanese Wa 
the consideration already advanced will serve; for the Hispane 
American War, the battle took place between a division of four 
ships and a squadron that was blockading it, keeping with all its 
ships in close proximity to the entrance of the port. Finally, 
for the Russo-Japanese War, it is well known that the Japanese 
main body was constantly preceded by the cruisers ; the battle of 
Tsushima would have begun as above stated if Rojestvensky had 
had the means of fighting the enemy’s cruisers. But, as Semenoff 
observes in Rassplata, the Russian cruisers were either too weak 
or very old and with insufficient speed. “ Furthermore, the aé 
miral desired to save and keep all the elements together ; the more 
so, since, the 12 armored ships being engaged with the 12 Japanese 
armored vessels, the cruisers would have had to protect the trans- 
ports and engage by themselves all the rest of the Japanese fleet.” 

When the encounter between cruisers takes place, the party that 
has the greater strength in ships of this class, by obliging the 
enemy’s cruisers to turn back, obtains the singular advantage of 
being able to regulate its own maneuvers of appreach on the basis 
of information transmitted to it; while the enemy remains im 
uncertainty. In this way there is produced the situation that 
beyond dispute was realized at the beginning of the battle of 
Tsushima. Togo, after having stated that his cruisers reconnot 
tered the enemy without difficulty, adds the following: “ These 
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divisions, although cannonaded from time to time by the enemy, 
succeeded in preserving the contact, sending by telegraph fre- 
quent and precise news concerning his position. And thus, not- 
withstanding a thick fog that did not permit of seeing further than 
five miles, we were able to know the position of the enemy, 
although he was 30 or 40 miles away, as exactly as if we had seen 
him with our own eyes..... It was thus possible for me to 
make the dispositions for finding myself at about 2 o’clock near 
Okinoshima and to attack the head of the column on the port 
side.” 

The development of an action of growing importance between 
the cruisers will induce the main body to detach a sufficient force 
tocomplete the reconnoissance. In order to fix in our minds how 
this may happen, let us make use of an example. 

A scout has sighted a ship; it moves to observe it and informs 
the nearest friendly ships of it by wireless telegraph, which ships 
fsmit the news to the commander-in-chief. The suspected 
sip also has headed toward our scout, so that the recognition is 
quickly accomplished ; the vessel sighted is a protected cruiser 
of the enemy, weaker than our own, and, consequently, at a dis- 
tance of not less than 7000 meters it turns to run. The comman- 
der-in-chief does not consider this of sufficient importance to alter 
the course of the main body. The chase of the cruiser continues 
for some time and our ship gains upon the enemy, so that there is 
hope of making a good stroke. 

A few ineffectual shots have already been exchanged by the 
two ships, when suspected ships appear upon the horizon, and very 
soon they are seen to be enemies. It is now the turn of our cruiser 
torun. It is is well to mention that when our cruiser was increas- 
ing its distance from the main body, another ship was moving so 
as to maintain a chain with it for the transmission of news. When 
the new enemy’s ships are reported, there is then on our part a 
concentration of a division of protected cruisers in the direction 
of the adversary ; thus we have again a preponderating force and 
the enemy again turns to run. The course of the main body is 
Somewhat inclined in that direction and the appearance of new 
ships on the horizon decides us to effect a reconnoissance ; that is, 
to determine if there are other principal forces of the enemy at 
hand besides those sighted. For this purpose it is determined to 


' Send out toward the adversary forces that will not be obliged to 
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give way except before the enemy’s main body; in other words, 
the armored cruisers are sent forward at that time, at full speed, 
and the battleships follow ready to support them. The appearance 
on the horizon of a new division of the enemy still further con- 
firms the idea that important forces are to be found in that diree- 
tion, and, indeed, in the new division, we recognize the enemy's 
armored cruisers. The inferiority of the enemy in ships of this 
type is not slow in producing its effect ; the adversary, in order not 
to be beaten in detail, must turn back and seek the protection of 
his battleships, that are sighted a little afterward. The object of 
the reconnoissance is attained ; our ships take up a course parallel 
to that of the enemy and at his speed, signalling to the commander- 
in-chief the composition and the formation of the enemy’s force; 
our admiral is thus in condition to make the necessary arrange- 
ments for attacking the enemy in the most opportune way, or té 
reverse the course if he does not wish to accept battle. Thea 
begins the contact out of range. 
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CHAPTER II. 
THE BATTLE. 
74. The Importance and Character of Naval Battle —As Maka- 


’ toff writes, “ the loss of ten ships in as many combats has not the 


moral effect of the loss of a squadron, although the number of 
ships lost may not reach ten.” 

The destruction of the enemy's movable forces constitutes the 

essential object at which we must constantly aim; pretending to 
secure the object of the war by avoiding battle between the forces 
and seeking secondary objectives is shown by history and deductive 
reasoning to be entirely erroneous ; to us Italians it brought forth 
Lissa. A battle desired is greatly preferable to a battle sub- 
mitted to. 
"These axioms, that should be taken as the basis for the strate- 
geemployment of the fleet, impose engaging tactically with the 
@emy’s movable forces whenever possible, and, conformably to 
What we set forth in section 23, they impose engaging to a finish 
as far as the strategic situation permits. 

A characteristic of naval battle is, that in it the constitution of 
areserve cannot be admitted in the sense that it is understood on 
land. This difference is easily explained. 

On land, when the battle begins, the strength of the enemy is 
not exactly known; it is not known where his principal mass 
gravitates ; and in order to be in condition to face the situation at 
the moment it becomes clear, it is necessary to keep available a 
force to be hurled in an advantageous direction. Moreover, the 
idea of the gradual employment of the forces is logical, it being 
that of having troops that serve to support others already engaged, 
because the latter, besides the losses that they sustain, use up their 
energy; and hence it is in a high degree important to be able to 
dispose of fresh troops at the opportune moment, to be despatched 
in aid of the others. 

It is, however, useful for our purpose to remember that even 
on land it would be dangerous to give too much importance to the 
criteria just mentioned. “ Every reserve,” writes Von der Goltz 
(La Nazione armata), “ represents a dead force. Since the 
simultaneous employment of all the forces brings out the maxi- 
mum efficiency, it would generally seem erroneous to constitute 
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reserves; but there is need of them in order to be able to meet 
unexpected incidents and sudden turns in the combat that are 
never lacking. If the situation ir still more uncertain, if it is 
believed, for instance, that we may be exposed to many surprises, 
then strong reserves will be necessary. The safer the situation, 
and the better able we are to estimate concerning the enemy, the 
weaker the reserves may be. We can éven imagine a circumstance 
in which it would be logical to proscribe them; that is, when the 
enemy is completely displayed. Now, such circumstances will 
certainly never be realized in practice, and, therefore, we ought 
never to fight without reserves. It is certain, however, that the 
opporttine reserves are not always the heavy ones, but those that 
respond to the situation in which we find ourselves.” 

In the galley period, owing to the fact that a part of the vessels 
could sometimes be concealed, that the motive power was musctt 
lar, and that men fought hand to hand, there were presented com 
ditions analogous to those of battle on land. But to-day the 
situation is far different; in naval battle we find ourselves in the 
ideal conditions in which, as Von der Goltz observes, reserves 
could be excluded even on land. 

It might seem advisable to constitute a reserve formed of anti- 
quated ships with scant protection, keeping them on the side of the 
alignment away from the enemy, and far removed from him 90 
as to safeguard them. Their mission would be to attack injured 
ships of the enemy that might attempt to withdraw from the 
combat. But, ideas of this nature, if they were adopted, might 
bring about a repetition of the conduct of Albini’s squadron on the 
unfortunate day of Lissa; let us remember that it was then said 
and repeated that wooden ships could not engage with hostile 
armored vessels. It would be better to leave the antiquated ships 
in port, or have them previously stricken from the list, rather than 
take them out before the enemy for the sole purpose of safeguard- 
ing them and confiding to them an illusory objective. 

When it is deemed advisable to take into battle a few antiquated 
ships, because the offense of which they are capable is not to be 
despised, and because their speed is sufficient not to lessen the 
maneuvering qualities of the fleet, it is indispensable that they 
take a direct part in the battle, and only compatibly with this may 
they be safeguarded. 

More generally, it is well to exclude the idea that while one part 
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of the ships is fighting, another part may remain in waiting; in 
such fashion we should offer to the enemy the means of beating 
our forces in detail; and a disastrous moral effect would be pro- 
duced in the ships of the reserve. Indeed, let us figure to ourselves 
what was the state of mind of the personnel of the Russian cruis- 
ers at the battle of August 10, 1904, when, after the injuries sus- 
tained by the Askold, they were placed behind the armored ships. 

The supreme importance of the battle demands that all the 
ships that have the gun for a principal weapon, shall fight from 
the start, assigning, however, to the various kinds of ships an 
adequate objective. 

Itis well known that Nelson, in the memorandum for Trafalgar, 
adiuded to composing a division of the fastest sailers of the fleet, 
reserving it to himself to indicate, according to circumstances, to 
which of the two divisions it should join itself ; with the intention, 
however, that the said division should participate in the battle 

wihout delay. 

The vessels to be kept in waiting are limited to the destroyers 
ad the torpedo-boats. It is not excluded that this light flotilla 
may render some service (section 69) in the phase of tactical 
evolutions ; during the fleet action it will be kept in opportunely 
selected coast positions when the battle is developed in proximity 
toa friendly shore, otherwise they will be kept under the protec- 
tion of the ships, or at a convenient distance, according to the 
employment that is had in view for them. 

In determining the mission to be assigned to the various kinds 
of ships, it must be borne in mind that the issue of the battle 
depends upon the combat between the armored fleets. It would, 
therefore, be absurd initially to withdraw from such category any 
ship that has protection sufficient for taking part in the principal 
combat without excessive risk, or that, although having inferior 
protection (antiquated ships), has a powerful armament; in the 
latter case it will be placed in the outer line but close to the other 
ships so as to be able to fire in their intervals. 

A few light ships will be necessary out of the line, on the side 
away from the enemy, in order to repeat signals ; it may be advis- 
able to have a repeating ship for every six ships of the line of 
battle. The other unatmored ships, formed into a fleet indepen- 
dent of the principal one, will have the task of engaging with 
similar ships of the enemy ; so that it is to be presumed that, as at 
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Tsushima, there will take place a secondary combat simultaneously 
with the principal one. 

75. Contact out of Range-—The party whose cruisers have ~ 
established contact with the enemy’s main body, according to what | 
is said in the preceding chapter, prepares for battle on the basis “J 
of their information ; or it alters the cruising formation as maybe 4 2 
necessary, and steers so as to sight the enemy from an adyan- 
tageous position. 

If the conditions of visibility were limited, so that the distance 
of sighting the enemy were within the limit of offensive contact, 
the advantage in this way would be very great. Nevertheless, 
under good conditions of visibility the enemy will generally have 
time to assume an equivalent alignment. The evolutionary phase 
will then begin. f 

In Chapter III, of Part II, we endeavored to make it plain tha 
it may be presumed that a phase of active maneuvering will take 
place out of range, with the object of securing an initial advan 
tageous position. In contrast with the arguments therein adduced 
there could be cited a phrase of Nelson: “ Between two fleets 
that desire to come to battle, the necessary maneuvers will be few; 
it will be desirable to make as few of them as possible.” 

Let us observe that Nelson was referring to the fleet of Ville 
neuve, which, it was to be presumed, would maintain a passive 
line of conduct, and that, naturally, he was not neglecting to pre- 
scribe the maneuver of approach so as to secure an advantageous 
position. Under analogous conditions, there is no doubt that the - 
simpler and more rapid the maneuver of approach, the better it 
will be. Maneuvers out of range are a means of beginning the 
battle well, and they do not constitute a finality; hence they are 
absurd if they are not necessary. But if the enemy manetvers 
so as to dispute with us the advantageous position which Nelson 
was not hindered from taking, it will be necessary for us to maneu- 
ver also, or resign ourselves to performing the part of Villeneuve. 

76. Offensive Contact.—After the signal has been made at the 
beginning of offensive contact to indicate the guiding principle 
of the maneuver, other signals cannot be absolutely excluded, 
because it would be absurd for an admiral to renounce expressing 
his ideas when it is possible and necessary ; hence it is natural that 
there should be battle signals, provided that they are simple and 
limited in number, and can easily be memorized. 
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If the commander-in-chief is on a ship in line with the others, 
he is exposed to great dangers, it being presumable that the said 
ship will be the principal object for the concentration of fire. But 
it would certainly not be logical to revert, for that reason, to the 
solution adopted by the French after De Grasse was made prisoner 
at the battle of the Saintes, that is, to the system of placing the 
commander-in-chief on a light ship out of the line—a system they 
were obliged to abandon. 

Tactical maneuvers must, as we know, be based essentially upon 
the following of movements; so, then, if the commander-in-chief 
were out of the line, it would be necessary to depend exclusively 
upon his signals. 

To the end that the commander-in-chief may have a well- 
grounded hope of exercising his directive functions, it is necessary 
for him to have’a means analogous to that which is available on 
‘and by means of the reserve ; that is, it is necessary for him to have 

division under his immediate orders. 
"Now, we bear in mind that, in tactical maneuvering, the regu- 
ling ships of all the divisions are those at the extremities; in 
Order to render minimum the necessity for signals, it is then neces- 
sary that there be an admiral at the extremities of the formation 
of each division. In order that the inconveniences may be mini- 
mum in case the commander-in-chief is disabled, it is necessary 
in such circumstances for his division to continue to be the regu- 
lator; that is to say, it is well for the second admiral of the divi- 
sion under the direct orders of the commander-in-chief to be the 
second in command of the fleet. 

It might be held desirable, still satisfying the above-mentioned 
condition, that, in a line formed, for example, of 12 ships in two 
divisions of six ships each, the second in command be at an ex- 
tremity and the commander-in-chief in the center; but we believe 
he would repent having yielded the position of honor, as Farragut 
repented it at Mobile. 

Having to fight a fleet more powerful than our own, it might 
seem desirable to seek battle under the forts, in order to find in 
their support a compensation for our own inferiority. But this 
would dangerously hamper the strategic employment of the fleet, 
as well as its tactical employment; and these hindrances might 
carry with them such detriment as to overbalance the gain in 
offensive power constituted by the action of the forts. 
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The issue of offensive contact will not depend upon maneuwyer- 
ing and ability in firing alone, but moral factors will have great 
part in it. 

We can never be sufficiently imbued with the fact—examples of 
which are not lacking in history—that often one is beaten solely 
because he is persuaded that he is beaten. Daveluy justly affirms 
that he who engages in battle with the firm determination of not 
yielding, is already half a conqueror. On the contrary, he who 
goes into battle believing that he is accomplishing a useless saeri- 
fice, will hardly succeed in finding energy to give rational direction 
to the conduct of the forces. Defeat in that case will not be 
glorious, since, although the situation may be most desperate, there 
always exists a rational plan to be adopted. 

Battle serves to create between combatants differences in order, 
in material and in morale; in the pursuit we may gather the fruig 
of such differences and accentuate them in much greater pro 
portion. 

The separation of the forces for the pursuit depends upon the 
separation of the enemy’s forces. When, during the night that 
follows the battle, contact with the enemy is lost, owing to the 
necessity of leaving a clear field for the action of the torpedo-boats, 
it will be endeavored, on the following morning, to re-establish 
the contact, profiting by our conditions of superiority so far as to 
abandon, at least in part, those precautions that would be indis- 
pensable against an enemy in full efficiency. Even the battleships 
may then be extended in chain for the search. 

77. Tactical Exercises ——The tactical skilfulness of a fleet can 
be obtained only through frequent exercises with parties opposing 
each other. As a preparation for these exercises at sea, the tacti- 
cal game may be profitable ; nevertheless, the profitable return of 
this game is somewhat limited for various reasons, among which 
are the impossibility of reproducing in them the steering by sight 
vane, and, more generally, the impossibility of regulating oneself 
by the enemy in a continuous manner. 

To the end that the tactical exercises may be conclusive, it is 
indispensable that those who are called upon to execute them 
should possess a sufficient substratum of theoretical knowledge. 


THE END. 
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NOTES ON AVIATION, 
By Caprrain W. I. CHAmsers, U. S. Navy. 





SAFETY IN FLIGHT.* 


The. principal factors upon which safety in aeroplane flight 

depends may be found in three broad groups. (1) Reliable and 
efficient motive power. (2) Good architecture and careful work- 
manship. (3) Good airmanship or skillful management. 
_ To my mind, the first two factors may be regarded as sufficiently 
vanced to insure safety now, although they require further 
wvancement to assure the desired degrees of success. But, as with 
@itomobiles, there is a limit to the degree of speed that can be 
controlled so as to insure the desired degree of safety. The dis- 
covery of this limit and the keeping of it within the bounds of 
safety depends absolutely upon the skill of the airman. 

Many aviators are flying without the use of speed indicators, or 
any other efficient scientific instruments, to warn them when they 
are in danger and it is probable that many skillful airmen who now 
depend entirely upon the senses of hearing and touch to warn them 
of danger, would be able to fly in safety during weather that they 
are now too prudent to fly in, if it were common practice to use 
practical and dependable navigating instruments to guide them. 

I can readily understand the prejudice that exists among expe- 
rienced airmen to the use of automatic stabilizers, especially if 
such devices require adding a considerable weight to the machine. 
They realize that mechanism is apt to get out of order or to fail at 
a critical moment and that, at such times, the real bird instinct is 
necessary to secure safety. 

It is apparent from French efforts that their leaders in aviation 
ate seeking to improve safety in flight by an extensive use of 
scientific instruments to guide or to assist them, and I quote freely 


* Portions of this article have previously appeared in Aeronautics and the 
Aero Club Bulletin. 
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some French articles for the purpose of disseminating a more 
extensive knowledge in this country of two notable French efforts 
in the direction of safety and of presenting the question of good 
airmanship in a clear and profitable manner. 

To my mind these articles serve to show that the use of such 
instruments makes for precision in aerial navigation, avoids the 
folly of haphazard flight and tends to educate the airman in the 
instincts of the bird. 

Bearing in mind the desire to obtain illumination for night use 
and to embody adjustable electric terminals, for automatic stabil 
izing, | have in mind a compact design to embody all of these 
advantages. This design is not complete but, as I have hastily 
prepared it, will soon be published for comment and criticism, | 
hope it will stimulate others in this important field to experimat 
with such a device at the earliest opportunity. 

There are two important limits to the speed of an aeroplane 
(1) a high speed which it is not prudent to exceed for fear of 
rupturing the planes, and (2) a low speed, below which the control 
system will not work to restore equilibrium. 

A prudent pilot will always aim to maintain the speed between 
these two critical limits and will keep away from each extreme 
sufficiently to avoid being thrown beyond either in times of um 
expected danger. When the air is disturbed and wind variable, 
the aerial billows alternately oppose or follow the machine or 
strike it at varying angles, under which circumstances the limits 
of critical speed approach each other. In other words, the range 
through which the speed may safely vary diminishes as the waves 
increase either in violence or excentricity. 

During a flight, with the motor running in a normal way, to 
each increment of speed there corresponds a certain angle of 
inclination which is the most efficient for that speed, but it is certain 
that no danger is risked when the speed oscillates in a sector of 
which the extreme sides correspond to the critical speeds. The 
angle or gap of this sector is usually ample and when the air is calm 
it is easy to keep the speed of the aeroplane within the sector of 
safety. But when the air is disturbed, the flight becomes more 
difficult as the amplitude of the sector diminishes. 

Also, when the motor power suddenly varies, the angle of the 
sector diminishes proportionately. The pilot must then execute 
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a quick maneuver to bring the speed within the more restricted 
sector of safety ; he must be quick to act in case of weakness of the 
motor and incline the aeroplane to the angle which appears best to 
maintain equilibrium. Experienced aviators readily feel the posi- 
tion of the machine’s equilibrium, but inexperienced aviators are 
apt to risk their lives in forcing an ascent at starting, or even during 
a flight, with a motor which works badly. Also, in checking the 


_ descent, during a vol plane, they sometimes lose their speed and 


capsize or drop. 

The speed indicator was designed to afford a clear ocular view 
of the variations in speed and to enable the pilot, in a systematic 
manner, to maintain the speed always within the sector of safety 
and under the best control to suit the various conditions that are 
met in flight. 

A Speed Indicator and Flexible Automatic Controller—The 
@strument is designed for mounting to the right of the pilot. Fig. 
‘Wha view of the left side. Fig. 1a is a view of the rear end. Fig. 
23s a vertical longitudinal section through the rod G. Fig. 2a is 
vertical Cross-section through the rod G and shows the box to 
be divided into two compartments, A containing the pressure 
fegulators and B containing the control regulators. Fig. 3 shows 
the left side open (the left covering plate being removed) exposing 
the control regulators, or critical limit arms, si and fl. Fig. 4 isa 
view of the top. 

The rod G, carrying the adjustable pressure sphere S, pen- 
etrates compartment A to the axis O, to which it is rigidly attached. 
The left end of O carries the pointer H, the right end of which is 


» shown in Figs. 1 and 1a just above the reference mark R. 


The pressure regulators (Figs. 2 and 2a) comprise the spring M, 


_ the tension of which is adjusted by the nut N, and the balancing 


weights K. These weights are connected with the rod G, above 
the axis O, by the flat springs s, at the crosshead a, which is adjust- 
able on the rod G. The springs s are also adjustable on the arm a 
and the weights K are adjustable on their stems. The variety of 
adjustments, (1) the sphere S, (2) the spring M, (3) the arm a, 
(4) the springs s, and (5) the weight K, provides ample flexibility 
for the power and the sensitiveness of the pressure sphere and for 
the power and sensitiveness of the accelerating action of K, which 
operates above the axis O and in accord with the principles of the 
Doutre Stabilizer. 











A Speco Innicaror 
COMBINED WITH 
Awromatic ConTRon 


Br 
Caprain We Irvine CvAmBERS 








Q2 








og! 
qaee8sot- 














aawnsc ce st & 


fi 
' 
; 
; 











zo SB 8B Ss BSB s&s oe ea = 





a 3 





aew32aa4 











NoTEs ON AVIATION. 705 









The right side of the instrument carries a covering plate r which 
may be removed to make the adjustments, the brace w providing a 
| support for the right end of the axle O and also providing direct 
 ¢dectric connection between the pointer H and the binding post ¢. 
_ Anelectric light / is introduced into the sub-compartment L and 
‘rotatable cylinder p occupies the adjoining sub-compartment P, 
‘the bulkhead between them being provided with a slot for the 
4} escape of light ; p is also provided with two slots and the admission 
+1 of light to the dial sector C may be made as bright or as dim as 
‘| desired by rotating /. 

’ In Figures 1 and 3g the critical limit arms s/ and fl are seen, at 
" different angles of separation, extending across the face of the 
transpartent windows of the dial sector C. These arms are made 
of non-conducting material, such as ebonite, and the rear portion 
uta ofcompartment B (that containing the dial sector C, see Fig. 3) 
of the same material. The critical limit arms rotate on a 
(Fig. 2a) which is part of the bulkhead separating compart- 
ents A and B, and the axle O rotates, independently, inside of 

s sleeve. 
_ The rear ends of the arms si and fl are provided with metal tips 
“which are grooved and brushed to fit over the metal guide rods tt 
_ Which form separate electric conductors to the binding posts ut and 
| & These metal tips are also provided with spring buffers b either 
| ome of which, by contact with the metal pointer H, as it moves 
i 4 up and down, energizes one or the other of two oppositely rotating 
| ‘magnets (as in the Ellsworth stabilizer) , thus rotating the armature 
cf and the drum, upon which is wound the elevator wires, and thus 
_ moving the elevator either up or down. Contact of H with the 

upper buffer b moves the elevator for descent and in the same 
* Manner contact with the lower buffer causes ascent. That portion 
ee of H which passes beyond the point of contact and around the rear 

_ windows of C is also made of non-conducting material. 

If the arms si and fl are widely separated, as in Fig. 3, the 
mechanism provides a wide range for semi-automatic control, the 
drum upon which the elevator wires are wound may be freely 
worked by the control lever when the electro-magnets are not 
energized by the contact at b. If si and fl be brought near to the 
_ feference mark R, full automatic control is provided and it is a 
+ simple matter to arrange a separate switch, near the pilot, by which 
the magnets may be rendered inoperative, if desired. 
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The pilot may quickly adjust the critical limit arms, to suit any 
conditions, while in flight. By moving a small lever on a dumb 
sector, such as shown in miniature, Fig. 5, by means of which the 
drum d (Figs. 3 and 1a) is revolved, and by suitable belts j 
operating corresponding drums attached to the arms sl and ff, 
these arms may be moved as desired. 

A mounting board D (Figs. 4 and 1a), adaptable for shaping to 
any specific location of the instrument, is attached to the right side 
of compartment A. 

A 2-inch barometer (or a larger one if desired) with a com 
spicuous pointer may be neatly mounted above compartment A, as 
indicated by dotted lines at J, Fig. 2, receiving its light through 
a slit, as at v, the light being reflected to the barometer dial fromg 
small semicircular reflector, above its face, secured to the housing 
box. 

Thus we combine a flexible automatic stabilizing device, of light 
weight and sound principles, with an effective speed indicate 
which is always adjustable to suit the conditions of flight ands 
always available for use in event of motor derangement. Reserve 
tanks and batteries to work the stabilizer in case of motor derange- 
ment are, therefore, superfluous with this device. 

The variable speed friction control would work well with this 
device and the generating power for operating the wireless is 
sufficient to work the stabilizer as well as the self-starter, the 
speed indicator always remaining as the main reliance when the 
automatic power is cut out. 

Now that the French have secured an enormous sum for at 
ditions to their aerial army, some anxiety is being manifested im 
the public press as to the fitness of their machines, notably m 
L’Eclair, L’ Aurore and Le Figaro, and attention is being focussed 
upon means for securing safety in flight. 

To my mind there is no need for apprehension, although I have 
long felt that in matters of such importance false moves should 
be avoided, as far as possible. I am convinced that reasonable 
safety in flight can be assured in the best American machines, by 
the general use of certain mechanical agencies which are already 
on the market, and that the inherent stability of aeroplane as well 
as the reliability of motors will steadily improve. 

Nevertheless, it is evident that apprehension is felt in France, 
in quarters where least expected, and, although it is also evident 
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to suit any § that those who are directing affairs and who are best informed 
a6 dumb are doing the correct thing, there is danger that a panicky feeling 
t which the may result in a serious blow to the art of aviation during its most 
ble belts jj | critical phase. 
sland fl, J As an example of the sentiment in some quarters the following 
: (éE ions are extracted from a contribution by “ X ” to La Tech- 
ee ’ nique Aeronautique, April 15, 1912: 
— t shea Lately the public demand, as voiced by debates in Parliament, was for 
f ‘} mwannual sum of not less than 75 millions (francs) or enough to acquire 
‘ith a com a fleet of 1000 aeroplanes. 
ment A, as 4 Inspired by the efforts of Germany, is was said, France cannot go slow 
ht through without danger of losing a supremacy dearly acquired. We believe that 
lial froma there is in this manifestation many illusions which are dangerous to manu- 
he ‘howl facturers as well as to aviation. 
— We have seen that Germany is conservative in devoting a more modest, 
d _ bt still a considerable sum to the creation of an aerial fleet. They surely 
ce, of light d the military value of aeroplanes as engines of reconnaissance, 
| indicator tat they also recognize that to pilot 1000 aeroplanes 1000 aviators are 
ght and is al We now possess no more than a hundred, civil and military, 
t. Rese G@mble of rendering the practical services demanded of them in time of 
‘ war. As for the Germans they regard aviation with a cold and positive 
r derange- @ithusiasm and they know very well the hour has arrived to show their 
@nfidence in those who are qualified to make the conquest of the air a 
_ with this reality. 
vireless is Now, in France, we are beginning to show that we no longer believe 
arter, an 3 that the conquest of the air is an accomplished fact, because each week 
. increases the number of mourners over the martyrs to aviation. If we are 
when the not careful it will be aviation itself for which we will be in mourning. 
Civil opinion is indicated by the fact that the number of aeroplanes 
m for ad- purchased for public use is gradually decreasing. If the public becomes 
ifested in blasé in the matter, as it is very near to being now, public sentiment will 
; close the purse and condemn aviation en bloc. It is ominous that manu- 
rotably im fF facturers no longer wish to race, notwithstanding the large prizes offered. 
; focussed » For the want of something convincing, all that concerns aviation is under 
gh I have The reflections of the public run something like this: 
What change has come over the machines since Bleriot crossed the 
es should channel ? 
easonable The effective performances are due to the pilots not to the machines. 
shines, by | They are obtained at the cost of a veritable squandering of motive power, 
e already — of money and of human life. 
1 a5 wil The exhibitions (salons) follow one another, but they are all alike. 
When a pilot has made a fortune he gives up his place to others. What 
asingular symptom! Certain constructors who were revealed as marvelous 
1 Franee, _ Pilots and who had their triumphal march in the debut of aviation, no 
o evident . longer pilot their machines in the great trials. 


One hesitates long before writing about things of fear and of injury to 
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the grand cause of aviation, but it should do no harm to diseuss these 
matters, for everyone knows the blue side of the facts and it will not do to 
ignore what has already gained public notoriety. 

It was announced in advance that great revelations would be made at 
the last military competitions. Everyone knows that the great revelations 
did not materialize. Why was no greater improvement shown? Is the 
industry dead or is it true that further progress is impossible? Public 
opinion hesitates between these two questions. 

The great improvement that is demanded is safety. 

To affirm that accidents are due to the blunders of pilots, to wind eddies, 
to “holes” in the air, is no solution. That is only shirking responsibility 
and there is attached to it a serious flareback. 

To put it mildly we cannot take liberties with the good sense of th 
public. The public does not wish to become an acrobat to avoid being 
killed in an aeroplane and it is now time to design the machines to “ master 
wind eddies and ‘holes’ in the air.” 


All of this seems hysterical, but it is valuable as a sign-pal 
showing which road to take and which to avoid. 
The same journal states editorially : 


Current opinion, very characteristic and very emphatic, pronounces morte 
and more in favor of researches having for their object the safety of 
aviators. 

The Union for Safety comprises representatives of all the societies, 
happily very numerous, which are interested in the future of aerial nave 
gation, such as the Aero Club of France, the General Aeronautical Associa- 
tion, the Syndicated Chamber of Aeronautical Industries, the Automobile 
Club of France, the National Aerial League, the French Society of Aerial 
Navigation, the Touring Club of France, etc. 

The delegation of this Union, having at its head M. de la Vaulx, was 
lately received by the Minister of Marine, who assured its members of his 
co-operation and who promised to take up without delay, with the Minit 
ters of War and Public Works, the consideration of the best measures for 
the expenditure of a sum of 500,000 francs donated to reward inventors 
and constructors who could assure the safety of flying machines in am 
efficacious manner. 

This is an eminently useful work and of the greatest urgency. We 
should not, however, count on the immediate production of perfect 
machines. 

As soon as a means for diminishing the chances of accidents has beet 
found it should be immediately applied to our avions. Public interest ® 
excited in favor of all aviators but those for whom aviation has become’ 
military duty are entitled to special consideration. 

The Presidents of the syndicates for War material and Naval Gor 
struction, and the Committee of Iron Industries and Railroad Material 
have placed at the disposal of the Ministers of War and Marine the sum of 
150,000 francs, subscribed by their patrons, to be applied to naval and mili- 
tary aviation. In response to the intentions of the subscribers this sum is 
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donated to the Government with full discretion for employing it in solving 
the problem of safety in aerial navigation. 


To my mind the sums above mentioned should be credited to 


} UM Eiffel, M. Doutre and Captain Etévé. 


The following comments on the fact that Prince Henry of Prus- 


“sia had opened up an aviation subscription list similar to that lately 
* completed in France appear in the same journal: 


The German tendencies are very instructive and we should watch them 
very closely. . . . The most important things recognized are, above all, the 
qulity and the safety of the machines much more than the number and 


quantity 

In the same number of this publication appears an article by 
gne of the pioneers of aeronautics, Commandant Paul Renard. I 
hope that this article will do something towards hastening the 
more general use, in this country, of mechanical aids for safety in 


hed of aviators rightly concerns all who are interested in aerial 
ion. The frequency and the gravity of accidents, independently of 
fimanitarian considerations, is deplorable from the point of view of 
afonautical progress and requires us to seek the means, wherever to be 
found, for avoiding or for limiting the consequences. 

One of the most troublesome causes of catastrophy is that of instability 
of aeroplanes. An aviator takes flight, he rises without difficulty, travels 
over the atmosphere at great speed; all seems going well when, suddenly, 
the machine rears, or plunges by the head, or it tips over on one side, then 
quickly falls to earth crushed with its human freight. 

What are the causes of these mysterious accidents? They are wind 
gusts, “holes in the air,” it is said. Almost always the caprices of the 


_ atmosphere are accused, sometimes it is the strength of the apparatus and 


Sometimes false maneuvers are blamed. 
How can we discover the cause? Those who investigate find on the 


earth only a mass of wood, cloth and steel wires mixed up with fragments 


2 


of motor and propeller. In the midst of this chaos is the victim. All the 
explanations given are extremely inaccurate, but that which is certain is 
that it happened, in the midst of most satisfactory flights, from unforeseen 
circumstances which compromised the stability of the apparatus either in a 
longitudinal or in a transverse direction. 

All technicians agree in saying that an ideal aeroplane should, when its 
equilibrium is disturbed, in one direction or the other, re-establish its 
balance automatically. Most of the existing aeroplanes possess this 
Property to a certain degree, but the re-establishment of equilibrium re- 
Quires a certain time during which the aeroplane almost always approaches 
the earth. If it is not sufficiently high up, it strikes before being able to 
recover the normal position. This is already one cause of frequent acci- 
dents, but there are others. 
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The stability of existing aeroplanes is generally limited, i. ¢., they recover 
their normal positions only on condition that they do not pass a certain in- 
clination. Furthermore, they are “ compromised,” that is to say, they have 
passed their zone of stability and instead of returning to their normal posi. 
tions they incline more and more. The chute and the unexplained death 
follows. 

A skillful pilot can immediately combat ruptures of equilibrium by con- 
venient maneuvers. If they are always made in time, he is certain not to 
pass the limits of stability and will avoid the compromising position. 

Unfortunately, it requires great skill always to maneuver opportunely 
and with the necessary rapidity, even the best of pilots may tire and gre~ 
careless. At other times the disturbing causes may be unexpect~ * ~~" 
fested in a manner or at a time when the pilot is alre-~* --cd OF mani- 
them. -wuy too late to combat 

Several persons have endeavor’ 
the pilot with mech>~’ --su tO ameliorate this situation by providing 
Etévé. ree-- .agal Agencies for his guidance. Some, like Captain 
wes. amend the use of indicators which inform the pilot of th 
..w.difications in the behavior of the apparatus which he could not otherwist 
perceive soon enough and notably as to the changes in speed with respett 
to the surrounding air. Thus warned, the pilot can execute, in proper time, 
the maneuvers that without the instrument he would have performed, per 
haps, too tardily. 

M. Doutre goes further, his apparatus does not indicate the maneuvers 
which must be done, it executes them. His apparatus is a real automatic 
stabilizer. 

The inventor has concerned himself, so far, with longitudinal stability 
only, but it is understood that he expects ultimately to master the problem 
of lateral stability. 

His apparatus moves the elevator and modifies the longitudinal inclination 
of the aeroplane automatically. These movements are controlled by two 
distinct and separate organs, an accelerator and anemometer. 

The accelerator acts in obedience to the absolute variations in the speed 
of the machine. When, from whatever cause, the forces which drive the 
machine forward are augmented, the speed tends to increase, but, by virtue 
of its inertia, the center of gravity of the machine does not obey, instantly, 
the increase in force and there results, according to the conditions of the 
increase, inclinations either up or down which may become dangerous. 

M. Doutre combats them in a convenient way by maneuvering the de 
vator, which maneuver is controlled by the-displacement of the accelerator, 
the position of which, with respect to the aeroplane, is influenced by the 
accelerations, positive or negative, and which move the elevator through 
the medium of the valve on a servo-motor operated by compressed air. 

In the other case it is not the absolute speed which changes, but the 
apparent speed or the relative speed with respect to the surrounding air. 
If this speed increases no great inconvenience is caused. The trajectory 
rises more or less by reason of the increase in the sustaining force and, 
at the end of a certain time, conditions are established which do not give 
serious concern. 
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It is not the same, however, if the apparent speed diminishes. Then the 
sustaining power becomes insufficient and the machine seeks the earth, but 
at the same time its longitudinal equilibrium is compromised. It is neces- 
sary, at all hazard, to render the relative or apparent speed normal, and, to 
this end, to have recourse to an auxiliary motor which is always ready 
to speed up and which is no other than the weight of the machine. In other 


_ words, it is necessary to incline the machine in such a manner that it will 


follow a descending trajectory at such a slope that the action of the weight 
combined with that of the motor, which alone would be insufficient, restores 
the normal speed. 

For this purpose the Doutre stabilizer carries a plate of palette perpen- 
dicular to the axis of the aeroplane which constitutes an anemometer 
measuring the relative speed. When that speed exceeds the normal the 
palatte is immobilized, but in the contrary case it is displaced under the 
combined action of the springs and the air resistance and, by its dis- 
placement, moves the elevator so as to cause a descent and thus increases 
the speed. , 

Ifthe accelerator and the anemometer work in consonance their combined 
diect in moving the elevator, is to increase the movement. If, on the con- 

, their respective impulses are contrary their combined effect is to 
, a the movement. 

The conception of such an apparatus is eminently rational, but it is 
important to remember that M. Doutre has no thought of presenting his 
stabilizer as a universal panacea for assuring the longitudinal stability of a 
machine that is deficient in stability. No, the inventor expects the aero- 
plane to be as stable as possible, but as the ordinary stabilizing influences 
act slowly, if they are always relied on occasions will occur when the 
equilibrium will be re-established too late. It is necessary to anticipate the 
perturbations and to execute quickly the maneuver required to return to the 
normal position. 

All the slow perturbations will be corrected by the disposition of the 
aeroplane surfaces themselves. The rédle of the stabilizer is essentially 
that of intervening in case of rapid perturbations. 

In regard to the mathematical theories of M. Doutre which have been 
developed in an interesting manner, one can raise several objections in 
detail. I am assured that most of the expressions in respect to aero- 
nautical terminology are not sufficiently fixed and that M. Doutre employs 
some which depart a little from general usage. But these are criticisms 
of form and not of foundation. 

The best argument in support of M. Doutre’s conception is the prolonged 
experience, and to my mind it is conclusive as to the value of his stabilizer. 
For several months it has been used on machines of which the stability 
is not ideal and under atmospheric conditions often troublesome. The re- 
sults have always been excellent, and I can only wish the greatest success 
to the Doutre stabilizer and base upon its employment the greatest hopes 
for the safety of aviators. 


In an address delivered at the inauguration of the Aerodynamic 
Laboratory of Auteuil, March 19, 1912, M. Eiffel, after describing 
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how he overcame some of the difficulties connected with the very 
successful work in his laboratory at the Eiffel Tower, on the 
Champ de Mars, made the following significant remarks: 

I intend to follow up my researches on stability, already commenced 
This is a subject of primary interest in aeronautics at present. It is an 
obstacle which must be overcome, for the good of aviation, and I am conf. 
dent of our success. 

I am confirmed in my belief, among other reasons, by the results actually 
obtained by M. Drzewiecki, who, guided solely by our experiments at the 
Champ de Mars, has arranged a disposition which realizes automatic 
longitudinal stability. This was tried out the other day with a modd 
carefully made to the 1/roth scale and freely suspended in horizontal 
equilibrium at its center of gravity around which it could oscillate in the 
air blast of the laboratory. Under these conditions the equilibrium wy 
disturbed in various ways and the model returned instantly and vey 
positively to the normal position. The experiment was very encouragi— 

One of Mr. Eiffel’s recent interesting discoveries is a confirm 
tion of the results obtained by Professor Langley with respect 
the inherent stability of his successful motor-driven model with 
tandem planes. M. Eiffel has found that when the planes are prop 
erly located and proportioned and the rear plane set at an angleof 
2% degrees with the front plane, the longitudinal stability is im 
proved and the sustentation is even greater, at certain angles of 
inclination, than that of a monoplane of the same area. 

In view of all the facts and accomplishments up to date it seems 
to me that the outlook for safety in flight and the sane progress 
of aviation is very bright and that the spirit of unrest in France 
on the subject of safety is more of a healthy indication than other 
wise. 

LANGLEY Day. 

An address delivered on Langley Day, May 6, 1912, at Chevy Chase Club, 
under auspices of Aero Club of Washington. 

In reviewing the subject of aviation on Langley Day froma 
naval viewpoint, it is appropriate to quote the trite words of 4 
recent writer,* as follows: 

Warfare to-day is a question of science against science, of education and 
training against education and training. It is largely an engineering prope 
sition and is altogether an economic and a business proposition. 

This quotation would be equally true if the word aviation wert 
substituted for warfare. 


* Mr. Hudson Maxim in Aircraft, May, 1912. 
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In view of the valuable pioneer work of Langley, under the 
auspices of the government, for the scientific development of 
aviation, why is it that the name of Langley and the value of his 


work is so little appreciated among his countrymen generally? 


The reason is this: He was so absorbed and zealous in his work 


_ that he had little time or inclination for providing representatives 


of the press with the usual pabulum that would enable these agents 

of popular demand to furnish the necessary thrills of sensation 

demanded by the average reader. The result was that, in spite of 

his success, the few hitches that occurred were placed before the 
in a disadvantageous light and even held up to ridicule. 

Nevertheless, his work and his fame and, incidentally, the credit 
that belongs to the country through his efforts are honored abroad, 
if not at home. 

Now what caused the revival of aviation in this country? It was 
public interest in the achievements of the Wright brothers, not 
much through what they accomplished here as what they and 
Glenn H. Curtiss demonstrated abroad. The American public was 
awakened then by the pride of American success in competition 
abroad, and the press has ever since endeavored to supply the 
demand for startling feats of American prowess to such an extent 
that the scientific aspect has been overshadowed by the spectacular. 
The result is that without the same encouragement in development 
for military purposes that has been given abroad, through natural 
causes, this noble art, which is so pregnant with engineering pos- 
sibilities is regarded largely, in this country, as finding its most 
useful application here among the acrobats and hippodrome per- 
formers. 

This, to my mind, has diverted attention from the most useful 
sphere of aviation and in some respects has done more harm than 
good. 

What is the naval viewpoint of aviation and what has been ac- 
complished ? 

Before making use of this new art it was clearly desirable to 
demonstrate whether or not aeroplanes could be used successfully 
in scouting, in communicating between a fleet commander afloat 
and a commanding general on shore, and whether or not they 


_ ould discover an enemy’s submerged mines and torpedo craft. 


That all this will be possible is now practically assured. The 
tyes of the fleet may thus be extended far beyond the old limits 
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at a comparatively small outlay. But the machine must be such as 
may abide with the ships for the sake of the constant instruction, 
training, tests and demonstration that are necessary in order to 
make efficient use of them in the maneuvers. The first thing to ac- 
complish then was to obtain vehicles with which constant traini 
could proceed from the ships themselves, surrounded as they us- 
ually are, by ideal aerodromes, the water. 

This could be done satisfactorily by the hydro-aeroplane or 
‘airboat ” only, and it is gratifying to note that in this respect we 
have led the world. I may say, in fact, that little interest was 
manifested in naval aviation abroad until the success of our small 
beginning was known there. Very recently, it has been taken up 
seriously and actively in France, England, Germany, Russia, Italy 


‘ 


and Japan. 

Some good scientific work has been done in the investigation 
of hydroplane models at the Naval Model Basin here in Wash 
ington, and this basin has demonstrated that it is a fine asset to 
the development of aviation in this country. 

These models are being tested on the three machines that have 
been purchased from our small appropriation, and tests of wire 
less or radio apparatus are proceeding in conjunction with other 
experiments and the little instruction we can give with a small 
outfit, before such machines are issued to the ships for service use. 

In the second place, it was natural that a mariner should regard 
with skepticism any effort at aerial navigation while yet there 
existed any doubt as to the possibility of directing a flight accur- 
ately from one point to another, over sea or at night, or in a fog. 

Little attention has been paid by believers in aviation generally 
to the fact that an aviator was unable to navigate, under such cir- 
cumstances (except in a calm) by the ordinary mariner’s compass, 
notwithstanding the lamentable example of Cecil Grace, an Ameri 
can, who was lost about a year ago, while endeavoring to fly across 
the English Channel in a fog. There are officers in the navy to-day 
who look upon naval aviation as farcical because they do not yet 
know that an instrument can be provided by which an aeroplane 
may be navigated out of sight from a ship at sea with a reasonable 
surety of her being able to go where sent and to return to the ship 
that sent her. 

But this important instrument, the airship compass, i$ now prac 
tically assured through the efforts of the American Navy in the 
development of naval aviation. 
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Thenext po. do with the improvement of motors, and, 
which has chiefly. -., a very close approach to an accomplished 
although it is now on, ‘fic problem and one which, through my 
fact, it is a purely scientr. — i4n¢ in the United States today, leaves 
knowledge of what is being a fully satisfactory development may 
no room for me to doubt that a. 
be looked for in the near future. ‘afety in flight. The advent 
The last point is the question of s% —-¢ttle the navigational as- 
of the airship compass will practically s ring standpoint that of 
pect of this question, but from the maneuve. ~< airmanship, some- 
semi-automatic control, combined with gooa ly evident to my 
thing remains to be done. The solution is cleat. %¢ jnstruments 
mind and rests with a more general use of scientit. @ to be im- 
in the control of equilibrium. The machines are sur, e instru- 
proved in stability but are safe enough at present if th,  « are 
ments, already available for the safe control of equilibriu. - of 
wed by those aviators whose ambitions lead to greater fields + 
usefulness than those of acrobatic stunts. In long flights, flying 
will be safe when the aviator is able temporarily to be relieved 
from much of the physical tension and strain of uncertainty by the 
use of scientific mechanical agencies. In my opinion, aviation will 
soon be as safe as automobiling, and its sphere of usefulness will 


* be extended far beyond the limits of good roads. 


Now, aviation in this country and naval aviation in particular 
has had a fair beginning only, and no further substantial progress 
can be made, in competition with other countries, until we continue 
the work inaugurated by Professor Langley on scientific lines. 

It is pertinent to note that some of the results obtained by M. 
Eiffel very recently, at his aerodynamic laboratory in Paris, con- 
firm the discoveries of Langley in a remarkable degree. I refer 
particularly to the tandem arrangement of planes which, in Lang- 
ley’s motor-driven model, showed great longitudinal stability. 
This arrangement has appealed to me for some time as possessing 
features sufficiently advantageous for airboats to be worth investi- 
gation, but I have been met by clouds of mathematical demon- 
strations, by both English and French investigators, tending to 


_. Prove a theoretical inefficiency of this arrangement. Now comes 


M. Eiffel, with the facilities of his laboratory, to make it clear that 
when such surfaces are properly proportioned and set at a proper 
distance apart, if the following surface is set with its chord at a 
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negative angle of 22 degrees with the leading surface, the long}. 
tudinal stability is improved and the sustentation is not only equal 
to that of a monoplane of the same area, but for certain inclinations 
is greater, and Langley’s work is vindicated beyond expectation, 

In an address to the 5th International Aeronautic Congress, at 
Turin, August 11, Commandant Renard, President of the Inter 
national Aeronautic Commission, stated that aerodynamic labora 
tories have existed for several years in different countries, and he 
noted that they exist in the United States, having in mind, of 
course, the world renowned work of Professor Langley and be 
lieving that it still continued at the Smithsonian Institution. 

To revive and continue this work in accordance with the spitit 
of foreign progress, the establishment of a modern national aere 
dynamic laboratory is necessary. The facilities here in Washing 
ton exceed those of any other country in the world. It is possible 
to establish here, at a comparatively small cost, an ideal institution 
which will co-ordinate the work, not only for the best interests of 
commerce and business, but for the best interests of both the army 
and the navy. 

This, in my opinion, is one of the most important steps yet to 
be taken and, when inaugurated, the laboratory should be dedicated 
to the memory of Langley. 


Tue Latest Discoveries or M. EIFFEL. 
Notwithstanding the importance of the results obtained last 
year by M. Eiffel, in his aerodynamic laboratory at Paris, his 
recent discoveries, at the same place, promise more for the prog- 
ress of aviation than any other information obtained throughout 
the year. 


ASPECT-RATIO AND CENTER PRESSURE. 

The results of his latest experiments show the relation betweem 
the efficiency of an aeroplane wing and its aspect-ratio. The eff 
ciency of a wing of given curvature increases with the aspect 
ratio of the wing until the aspect-ratio of 6 is reached. The 
results are nearly the same for the aspect-ratios of 6 and 9, and it 
does not seem that there is any advantage, therefore, in designing 
a wing with a span greater than 6 times its chord or depth. 

In last year’s disclosures he showed that the position of the 
center of pressure of a curved surface gradually moves forward 
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towards the leading edge, as the angle of incidence diminishes, 
until a certain inclination is reached, when it travels backward 
towards the following edge as the angle of incidence is further 
diminished. The angle at which this change in the travel of the 
center of pressure takes place has been designated “the angle of 
retrogression ” and, for a curved surface, has now been found to 
yary with the aspect-ratio. Thus, for a particular surface it is 
found that with an aspect-ratio of 6 the angle of retrogression is 
15 degrees, that it is 30 degrees when the aspect-ratio is 1 and 60 
degrees when the aspect-ratio is . 

The general conclusion is that for inclinations of the chords of 
the surfaces beyond 15 degrees—such as are met in the practice 
of aviation—the center of pressure travels towards the following 
edge as the angle of incidence diminishes. 

The lack of longitudinal stability in many existing aeroplanes 
fas been ascribed to this cause, and it was in search of a remedy 
tat a wing curvature has been sought whereby the center of press- 
we would not travel backwards in this manner. M. Eiffel’s dis- 
coveries now confirm the claims of the Italians in respect to the 
flexible rear edge of the Antoni machine and of others. He finds 
that, in the case of wings having a double curvature, the back 
portion of which is turned upward, the center of pressure for small 
angles travels in a direction the reverse of that of ordinary sur- 
faces with single curvature, i. e., for small angles of inclination 
the center of pressure travels forward as the angle diminishes 
and backwards as the angle increases. This is important, as it 
increases the natural stability of the machine. If for some reason 
during a flight an aeroplane with a double curvature wing sud- 
denly dips forward, the angle being diminished, the center of pres- 
sure travels forward and tends to restore the machine to its 
original inclination. If, however, the inclination is suddenly 
increased, as by an upward puff of wind, the center of pressure 
moves to the rear to restore equilibrium. 

But these surfaces of double curvature have a relatively small 
“lift co-efficient,” and he shows that this is also true for surfaces 
which embody varying angles of chord inclination. 

Experiments with a single curvature wing, having chords vary- 
ing regularly and continuously .from the center line towards the 
lateral edges, show that, for all practical purposes, the position of 
the center of pressure is constant within the limits of inclination 
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which interest practical aviation. This is due to the fact that the 
center of pressure of the whole wing is the resultant of the com- 
bined centers of pressure of the different parts making up the 
whole wing. But, as before stated, the experiments show that 
wings with varying angles of inclination, although more stable, are 
not very efficient. This result is what one would naturally expect 
because the different portions of such wings do not work together 
simultaneously for efficiency at the best inclination. 


TANDEM WINGS. 


One of the most interesting discoveries is this late vindication 
of Professor Langley’s work, notwithstanding the volumes of 
mathematical fog that have been evolved to show that tandem 
planes are unstable and inefficient. 

Some of M. E/iffel’s interesting experiments prove that when 
curved wings are made to move in tandem it is possible to obtain 
a displacement of the resultant center of pressure in a direction 
contrary to that of the single wing and that it is possible thus to 
obtain the efficient lift co-efficient of “ unvarying ” surfaces and 
at the same time to increase their longitudinal stability. 

Three different arrangements are referred to, but in all cases 
the wings were of a circular curvature with a maximum camber 
of 1/13.5 of the chord, and they had a span of 90 cm. (35.4°) 
with a depth of 15 cm. (5.9”). In the first arrangement the two 
wings were parallel to each other and the chords were in the same 
plane. In the second the chord of the following surface made a 
negative angle of 2% degrees with the chord of the leading sur- 
face. In the third arrangement the chord of the following surface 
made a negative angle of 5 degrees with the chord of the leading 
one. In all three cases the distance between the following edge of 
the leading surface and the leading edge of the following surface 
was twice the depth of either surface. 

In the first arrangement the displacement of the resultant center 
of pressure is found to be similar to that of a single curved surface, 
i. ¢., for small angles of incidence it moves backwards as the ineli- 
nation diminishes. The second and third arrangements, however, 
show that the center of pressure, instead of retrograding as in the 
preceding arrangement, travels forward, a result which is advant- 
tageous for longitudinal stability. The second arrangement (2% 
degrees negative for the rear surface) is the better, its sustenta- 
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tion being equal to that of a monoplane of the same area, and for 
certain inclinations it is even greater. 


STAGGERED PLANES. 


Two series of experiments were made with regard to staggered 
planes, with the following results : 

(1) It does not seem advantageous to stagger biplanes for the 
purpose of improving sustentation. 

(2) A great gap, or distance between superposed surfaces, is 
advantageous so far as lift is concerned. 


THICKNESS OF WINGS. 


To determine the influence of wing thickness on the lift and 
drift, comparative experiments were made with three wings, the 
curves of which were arcs of circles and the greatest mean heights 
diamber were 1/13.5 of the chord. 

The models of these wings were 10 mm. (.39”), 14 mm. (.55”) 
and 18mm. (.6”) thick respectively at their central section and the 
thickness of corresponding full-sized wings ten times the model 
scale would be 10cm. (3.9"), 14 cm. (5.5”) and 18 cm. (6.0”) 
respectively. Examination of the results relating to the three 
wings shows that for all inclinations the thinnest wing has the 
smallest drift for a given lift and that it also has the greatest lift. 
However, the advantages of the thin wing are not so great as to 
prevent increasing the strength of the wing by slightly increasing 
its thickness. 

The distribution of pressure on the under as well as on the 
upper surface is practically the same in all three cases, and this is 
also true with respect to the variation in the position of the center 
of pressure. 
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THE ITALIAN-TURKISH WAR. 
By Commopore W. H. Beenter, U. S. Navy (Retired). 


(Compiled and translated from the Marine Rundschau, and other sources.) 





Italy declared war against Turkey for commercial reasons and 
to provide a neighboring colony for her surplus population. The 
Italians believe the prediction of the great African Explorer, 
Gerhard Rohly, who, twenty years ago, declared that the power 
that rules Tripoli will dominate the Soudan. The proximity of 
Tripoli to Italy makes its possession desirable. 

The importance of the region was recognized by the ancient 
Romans. Cyrenaica was very important. The five great com- 
mercial ports were known as the Lybian Pentapolis, and existing 
tuins of great works, aqueducts, dams, and large buildings reveal 
its ancient prosperity. Sallust states that Leptis alone annually 
exported forty million bushels of grain and paid a war tax of 
twenty-five thousand gallons of olive oil. The Mediterranean 
climate prevails, and though the great Saharan Desert approaches 
close to the coast there are large oases and fertile tracts of land 
that would enable the country to support a population of twelve 
million inhabitants, whereas it now has but one million. 

This coast has a number of naturally fine harbors that have 
been filled up with sand and ruined by neglect, but which could 
easily be reclaimed. Such are Tripoli, Lebda, Misrata, Benghasi, 
Derna, Mersa, Bomba and Tobruk. The trend of the coast brings 
the Tripolitan ports three hundred miles nearer the trade centers 
of points around Sahara, and the trade routes converge towards 
Tripoli. 

Ever since the Kingdom of Italy was united Italy has coveted 
the adjacent coast of North Africa. Forty years ago Bismarck 
wrote to Mazzini: “ The Mediterranean is indisputably Italy’s 
sphere of interest. The control of the Mediterranean should be the 
constant goal and the controlling principle of Italian statesmen!” 
England had long possessed Malta and Gibraltar. In 1878 she ac- 
quired Cyprus while Austria took Bosnia. At the Berlin Congress 
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Bismarck and Beaconsfield offered Italy Mythelene, Tunis and 
Tripoli; but Cairoli declined, stating that he wished to leave the 
Congress with clean hands. Other nations, however, stepped in 
and took forcible possession. France inaugurated her Algerian 
imperial policy and acquired Senegal, Tschad, and Tunis. France 
fortified Biserta on the Tunisian coast and is now proceeding to 
peaceably acquire Morocco. During the Russo-Turkish war Eng- 
land offered to form a league with Italy, Austria and Greece to 
maintain the status quo in the Mediterranean, but Italy declined 
because she did not wish to disturb her friendly relations with 
other nations. In 1881, when France seized Tunis and broke the 
status quo, Italy claimed to be too weak to make any serious pro- 
test but, at the renewal of the triple alliance in 1866, Italy com 
plained that Germany and Austria did not protect Italy from 
French encroachments in the Mediterranean. Bismarck then is 
said to have negotiated a secret treaty with England stipulating 
that Italy’s interests in the Mediterranean should be preserved, 
In 1889, however, England negotiated the Soudan treaty with 
France defining boundaries that encroached still further on the 
borders of the Tripolitan hinterland. In a secret treaty in 1902, 
England and France recognized Italy’s claims to Tripoli. In 
1904 France definitely proclaimed Italy’s prior right to take pos 
session of Tripoli under certain contingencies. During the Bosnia- 
Bulgarian crisis Italy was supposed to take definite action but 
Italy hesitated because of England’s relations with the Young 
Turk government, but since England’s attitude has cooled some- 
what, Italy has finally acted to be no longer reproached for 
neglecting her opportunities. These diplomatic incidents explain 
the present neutrality of European powers. 

The Turks have had possession of Tripoli since 1835, and the 
inhabitants regard Turkish rule as a blessing; they have enjoyed 
greater freedom and have been subjected to much less burdensome 
taxation than before. The protectorate of Tripoli is an expense 
rather than a source of revenue for Turkey. The expenses of 
administration are greater than the revenue from harbor dues and 
agriculture. The Turks relieved the people of military service 
at first, but in 1901 universal compulsory military service was 
re-established and occasioned some opposition, but this has been 
long since settled as a necessary feature of the government. The 
alleged Italian claim that the country is misgoverned and that 
intolerable conditions exist are not well founded. 

















‘unis and 
leave the 
tepped in 
Algerian 

France 
eeding to 
war Eng- 
Greece to 
r declined 
ions with 
broke the 
rious PTo- 
taly com- 
taly from 
‘k then is 
tipulating 
preserved, 
eaty with 
er on the 
y in 1902, 
ipoli. In 
take pos- 
1e Bosnia- 
action but 
he Young 
led some- 
ached for 
ts explain 


5, and the 
re enjoyed 
irdensome 
n expense 
cpenses of 
r dues and 
ry service 
rvice was 
; has been 
xent. The 
| and that 








THe ITALIAN-TURKISH War. 723 


The Berbers were the original inhabitants of the entire North 
African Coast as far as Morocco. These were joined by a large 
emigration of Jews after the Babylonian captivity. The Jews 
number about 20,000 or one fiftieth of the estimated population of 
one million. These Jews live in the cities and are the leading 
mérchants, a few carry on small industries in the interior. The 
Arabs invaded, not in great hordes but by single tribes, from time 
to time, when compelled by famine to leave their former abodes. 
These tribes captured places from the numerically superior 
Berbers who were scattered, and gradually they have amalgamated 
so that it is rare to find either pure Berbers or pure Arabs in the 
country. The negro population is estimated at 50,000. There 
are 15,000 Spaniards; 50,000 Turks, Armenians and Albanians ; 
3000 Maltese, and only 1000 Italians; the rest are Berber-Arabs. 

The Turks are chiefly officials or in the army. The Armenians 
and Maltese compete with the Jews in the trade. The Italians are 
far behind all other traders. They have a flour mill, an oil mill, 
one soap factory and an asparagus press, which are supported by 
the Bank of Rome at a loss. The export trade with Italy is val- 
ued at $600,000, while the imports from Italy only amount to $400, 
000 per annum. England has the bulk of the commerce. 

The population is extremely fanatical and bitterly opposed to the 
Italians. The All-Islam propaganda has aroused the religious 
fanatics, who are so extremely bigoted that they do not regard 
the Turks as true Moslems, and some of the opposition to the 
Turkish rule was because the Turks are not orthodox Mahom- 
edans. The fact might be used to favor the Italians if managed 
with a delicate diplomacy, but the conciliation of the people is a 
very difficult task. 

The country is agricultural and can only be made profitable by 
developing its agricultural resources. Tobacco, cotton, silk, olives, 
wine and dates could be profitably cultivated but such can hardly 
be expected of the Italians, who have failed to agriculturally 
develop Italy, and in all countries to which Italians have emigrated 
they are rarely found to be successful agriculturists. The negro 
is much better qualified for this development, and even more so 
are the Berber-Fellachens, who are acclimated and familiar with 
conditions of the soil. 3 

Tripoli is important because of the possibilities-of its hinterland, 
though much of the important trade that would have its natural 
outlet through Tripoli has been secured by France through Algiers 

















724 Tue ITALiIAN-TuRKISH War. 





and by England through Egypt. The boundaries of the English 
and French spheres of influence in the Soudan and around the hin- 
terland of Tripoli limit its importance to the coast. 

Italy has a precarious problem in the conquest of this hinterland 
France has operated under most favorable conditions to develop 
her Algerian policy and in the last ten years after indefatigable 
labor France has succeeded. How will Italy manage is prob- 
lematical. Italy has a most formidable foe in the tribe of Fessans 
who, though numerically inferior and provided with inferior 
weapons, are thoroughly accustomed to the hot, dry climate 
are a warlike race, very mobile, and possess a knowledge of the 
country that will outweigh the superiority in numbers and equip 
ment of the Italians. Racial sympathy and the fanatical religious 
zeal will add to make them almost invincible in the defence of 
their native land. Guerilla warfare will be sure to prolong th 
war should the Italian armies overcome the organized defeng 
so that the peaceful agricultural development must be long de 
ferred. Finally trade relations with the interior will cause friction 
in Italian competition with the English and French; and influence 
relations of the European powers. 

England with her chain of naval bases at Gibraltar, Malta, and 
Suez Canal communications has regarded the Mediterranean im 
a measure as a Mare Clausum and she cannot favor the establish 
ment of formidable ports on the other flank of this line. The 
British Mediterranean fleet has of late years been reduced and 
greater attention been given to the North Sea, whereas now the 
Mediterranean will require more attention. England and France 
will increase their Mediterranean naval forces while Italy will lean 
more than ever upon the Central European powers and the triple 
alliance, in which Germany is so much interested, will be strength 
ened. 


ITALY’s AVAILABLE NAVAL FoRCES WHEN WAR WAS DECLARED. 
Tue Sea-Gornc FLeet, Vice-ADMIRAL AUBRY, 
CoM MANDING. 
1st SQUADRON, VicE-ADMIRAL AUBRY, ORGANIZED FOR WAR. 


IST DIVISION. 


Battleship, Vittorio Emanuele, flagship. 
" Regina Elena, joined Oct. 5, 19rt. 
e Roma. 


q ~ Napoli. 
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2D DIVISION, REAR-ADMIRAL PRESBITERO. 


Armored cruiser, Pisa, flagship. 


¥%; Amalfi. 

* San Marco, joined Oct. I, I9gII. 

San Giorgio, repairing in Spring, 1912. 
Torpedo ship, Agordat. 
Minelayer, Partenope. 


2p SQUADRON, VicE-ADMIRAL FARVELLI, COMMANDING. 
3D DIVISION. 
Battleship, Benedetto Brin, flagship. 
« Regina Margherita, joined Oct. 5, 1911. 
St. Bon, subsequently transferred. 
Emanuele Filiberto, ready Sept. 30, r91I. 


“ 


“ 


4TH DIVISION, REAR-ADMIRAL THAON DI REVEL. 


Armored cruiser, Garibaldi, flagship. 


Varese. 

- Ferrucio. 

e Marco Polo, subsequently transferred. 
Torpedo ship, Coatit. 
Minelayer, Minerva. 


Division oF Torpepo Boat INSPECTOR. 
REAR-ADMIRAL, DUKE OF ABRUZZIA, COMMANDING FOR WAR. 


Armored cruiser, Vettor Pisani, flagship. 
Battleship, St. Bon, transferred from 3d division. 
Armored cruiser, Marco Polo, transferred from 3d division. 


Prot. cruiser, Lomdardia, submarine’s mothership. 
Destroyer, Artigliere, from destroyer flotilla. 

= Fuciliere, “ :- 

a Corazziere, “ . 7 

x Alpino, = - " 

“s Zeffiro, “3 ne 4; 


High sea torpedo boats, four to eight, from destroyer flotilla. 


TORPEDO FLOTILLAS OF THE SQUADRON. 


320 tons, Ostro, first division. 


. Freccia, ed +3 
“ Lampo, “ce “e 
“ Euro, “ “ee 
330 tons, Nembo, second division. 
“ Turbine, 2 ‘9 
ES Borea, 4 * 


“ 


Aquilone, Med x 
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416 tons, Alpino, third division. 
ns Pontiere, rs . 
; 5 Carabiniere, © 
Fuciliere, se 
400 tons, Bersagliere, fourth division. 
; rf Granatiere, o — 
: Garabaldino, ” 2% 
: ~ Lanciere i 
" 
DESTROYERS IN RESERVE. 
\ 330 tons, Zeffiro, at Spezia. 
z Espero, - " 
400 tons, Artigliere, at Tarento. 
™ Corazziere, ” 
320 tons, Strale, at Venice. 
; Dardo, " is 
300 tons, Fulmine, at Leghorn, schoolship. 


28 high sea torpedo boats. 


eee 


TRAINING Sup Division, REAR-ADMIRAL Borea-Ricci, COMMANDING 


nia 


Battleship, Sicilia, flagship. 
7 Sardegna. 
Re Umberto. 
Armored cruiser, Carlo Alberto. 


— 


A RE or 
SOT SER ee Ee 


Oruer AVAILABLE NAVAL VESSELS. 












Coast defence ship, Dandolo, forming a fifth division. 
. . “ ~ Ttalia, GT ° 
, ca = 7 Lepanto, ‘" sites 
|. Protected cruiser, Elba, Red Sea. 
1 si ™ Puglia, ae 
P be “ Etna, . =o 
f * se Liguria, . 7 
a i 7 Pimeonte, = - 
tt Gunboat, Governolo, “ 
j ns, Gal. Galilei, station, Constantinople. 
Minelayer, Tripoli, at Venice. 
“4 Goito, ¢ = 
4 Montebello, e 7 
Torpedo ship, Urania, at Naples and Spezia. 
? “ Iride, * . - = 
ws : Caprera, " 7 ms “ 


Coast torpedo boats, about 60 in all 
Submarines, 5 at Brindisi, 2 each at Spezia and Venice. 
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AUXILIARIES. 
Collier, Bronte. 
« Sterope. 
Transport, Citta di Milano. 
.. Carigliano. 
re Volta. 


Repair ship, Vulcano, at naval base, Augusta. 


Suips STATIONED ABROAD, 


Gunboat, Arethusa, in the Red Sea. 
. Volturno, a > a 
Survey ship, Stafetta, ade. Th LE. 
Prot. cruiser, Calabria, in East Asiatic waters. 
. - Etruria, in American waters. 


TurKEY’s AVAILABLE NAVAL Forces ON SEPTEMBER I5, IQII. 


BaATTLesuHip Division. 


Battleship, Babarossa Heireddin, (91) 10,060 tons 
MANDING, a Torgut Reiss, (91) 10,060 tons 


CRUISING SQUADRON, 





Prot. cruiser, Hamidje, (03) 3800 tons 
e " Medjidije, (03) 3200 tons 


Torrepo Boat FLoriLia. 


Destroyer, Jadighiar-i-Millet, (09) 620 tons 
* Nemune-i-Hamie, (09) said dhe 
ag Muavenet-i-Millije, (09) pei 
= Taschos, (08) 305 tons 
- Basra, (08) ae re 
‘ Samsum, (08) mys Be 
¥. Yar Hissar, (08) , Ps 

Torpedo mother, Tir-i-Mugguian, 4052 tons 


RESERVE DIvISsION. 


Battleship, Messudije, (74) (03) 9250 tons 

Coast defence,  Assar-i-Tewfik, (68) (99) 5700 tons 

nepal Feth-i-Buelend, (71) (07) 2800 tons 

: rs Awnllah, (69) (07) 2400 tons 

Destroyer, Pelenghi Deria, (94) goo tons 

“ Berc-i-Sawet, (07) 750 tons 

* e Gairet-i-Watanije, (09) 620 tons 
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DetAcHeD Torpepo Boats. 


Anatalia, (06) 160 tons 
Takat, - (06) a 
Ursa, (06) “a 
Ankara, (06) ‘a 
Dratz, (06) o-28 
Kutahia, (06) “a8 
Mussul, (06) ae 
Alpagot, (04) ae 
Al Hissar, (04) “= 
Abdul Medjid, (or) 145 tons 
Junus, (or) 7m 
Hamid Abad, (08) 97 tons 
Sivri Hissar, (08) °° 
Sultan Hissar, (08) a 
Timur Hissar, (08) a 


STATIONED IN HaArspors. 
Coast defence ship, Muin-i-Zafer, (71) (07) 2800 tons, Beirut. 
Destroyer, Peik-i-Schewket, (07) 750 tons, at Hodeida. 
24 gunboats of 200 to 650 tons. 
20 coast torpedo boats of 40 to 85 tons. 
6 special ships of 180 to 2300 tons. 


Tue TurRKISH GARRISONS IN TRIPOLI AND CYRENAICA. 

The Turkish Army stationed in Tripoli and Cyrenaica was con 
posed of the 42d Division consisting of, viz: 

4 regiments of infantry = battalions of 600 each. 

battalion of chasseurs. 

regiments of cavalry—1o squadrons of 80 to 120 horses. 

regiment of field artillery —=6 batteries of 4 to 6 field guns of 7.5 cm, or 
3-inch guns. 

4 companies of engineers. 

3 companies of fortress artillery. 

The complement was 12,000, but at the outbreak of the war the 
trained troops numbered about 5000 infantry and 400 cavalry with 
about 2500 to 3000 raw recruits. 

The garrison of the city of Tripoli consisted of: 


~ ND 


6 battalions of infantry with two machine gun companies. 
1 battalion of chasseurs. 
6 field batteries. 
4 squadrons of cavalry. 
2 companies of fortress artillery. 
This organization called for 6000 troops, but at the outbreak of 


the war there were but 3000 trained troops with about 2000 TaW 


recruits. 
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The garrisons in other parts of the province were distributed 
in small detachments. It is reported that just before the war 
Benghasi had 400 ; Derna, 70; Tobruk, 30; Solum, 25, and Cyrene 
Io men. 

In addition to these regular troops the territorial troops were 
organized in 30 battalions of infantry and 60 squadrons of cavalry 
with a total strength of 20,000. 

These combined gave a total strength of the Turkish forces at 
28,000 men. 

The regular infantry was until recently armed with an old 

model of Mauser rifles, but recently they have been supplied with 
the latest model of Martini rifles, and the Mauser rifles have been 
given to the irregular troops. During the latter part of September 
about 10,000 of these old Mauser rifles were sent into the interior 
for the territorial troops. The Turks have 50,000 rifles and ample 
ammunition. 
we 
‘ THE DEFENCES OF THE City OF TRIPOLI. 
The defences consisted of five old coast fortifications and some 
newer earthworks on the land front. On the west side Fort Sul- 
tanje and Fort Gargaresch comprised a group of three old earth- 
works carrying modern Krupp guns. Italian reports state that 
these included some 21-cm. howitzers. Fort Sultanje protected 
the cable landing from Malta. There was a group of old stone 
forts near the town on the north, there consisted of: (1) The 
Lighthouse Fort whose walls were mounted with three old 15-cm. 
guns with the lighthouse built on the same wall; (2) The Spanish 
Fort on the harbor mole, and (3) Fort Rosso, west of the Light- 
house Fort (so-called because of its red walls). Forts 2 and 3 
were armed with old small-caliber guns. 

Fort Hamidije or Scharaschat is about 6000 yards east of the 
city on a bluff fifty feet above the sea level, an old earthwork that 
commands the outer roadstead and the harbor. The four modern 
guns which were formerly mounted in this fort were taken to 
Yemen in 1905 and replaced by four old howitzers. Latest reports 
State that the Italians found one 24-cm., one 15.2-cm. and one 
9m. guns in this fort. Field Marshall von der Goltz states that 
in 1911 the defences of Tripoli had no guns larger than 15 cm., 
made in 1870. 
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A wall 25 feet high, built in the 16th century, encloses the inner 
city. The land forts encircle the town in a series of earthworks 
commanding the roads leading into the country. 


THe MILITARY CONDITIONS AT TRIPOLI. 


The lack of heavily armed modern fortifications and the weak- 
ness of the garrison, with the easily interrupted line of communj- 
cation with Turkey, rendered any attempt to defend the city from 
an oversea attack by the Italians hopeless at Tripoli, and even 
more so at the other ports. 

The defence was still further hampered by lack of food. The 
Turkish-Tripolitan troops had long been subsisted by commissary 
stores from Constantinople. The failure of the crops in recent 
years was such that the Turkish government was also obliged § 
subsist the poor people. The starving people were supplied wif 
rations from two large tents at the gates of the city. 

The Egyptian railroad only extends about 200 miles west @ 
Alexandria with its terminus at Mersah Matruh, which is about 
800 miles from the city of Tripoli, so that the Turkish request of 
England for permission to send Turkish troops to Tripoli through 
Egypt could not be of much practical value. 

It would have been better to have organized Turkish defence 
against the Italian invasion back from the coast. Field Marshall 
von der Goltz claims that the real defence of Tripoli is in the i 
terior. The regular forces, though few in number, would be i 
sufficient. The resistance must depend chiefly on the native popt- 
lation, especially with the support of the Shiek Sidi-es-Senoussi, 
who had been recognized as the ruler of Djarabul, on the borders 
of Barka. The Shiek of Senoussi at first hesitated to oppose the 
Italians. 


ORGANIZATION OF ITALIAN-TRIPOLITAN EXPEDITIONARY CORPS. 


The partial mobilization of the Italian army for the Tripolitam 
expedition was with the 7th and 12th Italian army corps, chiefly 
from the cities of Palermo, Rome, Naples, Florence, Verona, 
Milan, and Turin. Entire regiments were taken from these 
cities, and volunteers increased the regimental strength to the 
war footing of 2600 men. The standing army was reinforced 
by calling out the category of reserves of 1888. 80,000 reserves 
were thus added to the army stationed at home. 
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ses the inner The e. *Peditionary corps consisted of the following: 


earthworks ‘ 
ComMMANDE R-IN-CHIEF: Lt.-GENERAL CANEVA DI SALASCO. 


Cur °F STAFF: Mayor Generar GASTALDELLO, 


FIRST DIVISION OF INFANTRY, LT.-GENERAL COUNT PECORI GERALDI. 





d the Wweak- 4 Ist brigade. 2d brigade, 
. COLI: a eat inifentry. 6th infantry. 
ne city from Sth infantry. 4oth infantry. 
i, and even — 3 squadrons of cavalry. 6 batteries field artillery. 
food. The SECOND INFANTRY DIVISION, LT.-GENERAL BRICCOLA, 
commissary 3d brigade. 4th brigade. 
ys in recenk” . 2d infantry. 4th infantry. 
: 5 68th infantry. 63d infantry. 
2 Pe * 3squadrons of cavalry. 6 batteries field artillery. 
ipplied wit ) 
2 Under direct command of expedition commander: 
les west of | The 8th regiment Bersaglieres. 1 battery mountain artillery. 
ich is about _ The 11th regiment Bersaglieres. Several batteries field artillery. 
1 request of One battalion of engineers. One telegraph company. 
: One machine gun detachment. Wireless telegraph personnel. 
oli through 
; a Acompany of infantry has about 200 men so that the total force 
ish defems was about 40,000 men. They had 11 flying machines of French 
a Mae types. The Italian infantry had a 6.5-cm. repeating gun of Mann- 
‘ne “a licher-Carcano type M-91. Each soldier carried 162 cartridges 
one “a besides which the transports had 24 cartridges per man additional. 
ative Pn Each company carries 105 intrenching tools of which 80 are 
= Sen f spades. The transports had 144 intrenching tools per battalion 
the borders — additional. 
oppose tia The Italian field artillery had 7.5-cm. Krupp guns M-1906. 
The troops had a special grayish-green uniform. After Septem- 
ay Come ber 27th the Italian railroads were crowded with troops assembling 
a for the expedition. A smaller detachment of troops was embarked 
' Tripolitas in the transports at Naples, Syracuse and Augusta on Septem- 
rps, chiefly ber 26, to be ready for emergency. 
e, Verona, 
‘rom these DECLARATION OF WAR AND Notice To NEUTRALS. 
gth to the 


reiaSen At 2.30 p. m., September 28, the Italian Chargé d’Affaires in 
Constantinople presented the Italian Ultimatum to the Turkish 
government. This declared that in order to terminate the disor- 
ders and neglect caused by the Turkish Government in Tripoli, 


90 reserves 
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and Cyrenaica, the Italian government demanded that Turkey 
should, within 24 hours, consent to Italy’s military occupation of 
those provinces. The Turkish government refused and at 3 p. m, 
September 29, the Italian government declared war between Italy 
and Turkey. . 

The Italian government proclaimed its purpose to take prompt 
measures for the protection of Italians and all foreigners in Tri- 
poli and Cyrenaica. 

Neutral powers were notified that the Tripolitan and Cyrenai- 
can coast were blockaded. 

Within a few days France, Russia, Belgium, Spain, Portugal, 
Servia, Bulgaria, England and Japan issued neutrality procla- 
mations. 

The French declaration of neutrality stated that it comprised the 
French protectorates including Crete. The English and Russiaa 
governments endorsed the French proclamation, and Italy was 
freed from the protection of the Island of Crete. 

The orders of the Turkish government to extinguish the coast 
lights and remove sea marks on the coast of Crete were annulled 
by the united action of all consuls in Crete before the neutrality 
proclamations. 

England declared the island of Cyprus neutral, and issued ordets 
for all British subjects not to serve in the armies of the belliget 
ents. In the middle of October Italy recognized the neutrality of 
the island of Samos. 


Tue ITALIAN NAVAL PROBLEM. 


Before the war began Italy notified her ministers to the Balkan 
states that Italy’s only object was to take possession of Tripoli 
and Cyrenaica, and she would avoid any attack upon any other 
Turkish territory. The destruction of Turkey’s naval and mil 
tary forces was only contemplated in as far as they opposed Italy’s 
conquest of Tripoli and Cyrenaica. 

The Italian naval task was to secure such a command of the sea 
that the expedition corps might safely be transported and landed 
on the African coast and communication with Italy be undisturbed. 

This task furnished three fields of operations: 

1. The Tripolitan waters, by which the expedition corps would 
land. The bulk of the navy was employed there. 

2. The eastern Mediterranean, especially the Aegean sea where 
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the Turkish fleet had assembled and which must be prevented 

from interfering with the landing of the Italian forces. For this 
light scouting vessels were used. 

3. The Albanian coast where a number of Turkish torpedo- 

boats should be held in check. For this some older armored 
cruisers and several destroyers were used. 


EVENTS ON THE TRIPOLITAN Coast AFTER DECLARATION OF WAR 
UNTIL THE ARRIVAL OF THE EXPEDITIONARY CORPS. 


The Italian government declared a blockade of the coast of Tri- 
poli and Cyrenaica extending from the Egyptian to the Tunisian 
borders. Violations of the blockade would be prosecuted accord- 
ing to International law and Italian treaties with other powers. 

The blockade of the coast, 700 nautical miles, was made effective 
by 7 battleships and a number of destroyers and special ships. 
Ships of the blockade replenished fuel supply by going to Augusta 

agly as necessary. At the outbreak of war Italy had stored 14,- 
0 tons of coal at the naval base at Augusta. The naval repair 
ship Vulcano was stationed at Augusta. 

After some discussion the Turkish forces at Tripoli decided to 
evacuate the city with the exception of 150 coast artillery stationed 
inthe forts. The troops began the evacuation September 27, and 
quietly proceeded to intrench in the hills south of the city and two 
days march distant. The Italians were kept informed of all that 
transpired in the city through the Mayor, Prince Hassuna Kara- 
manli, who had declared his adhesion to Italy. 

September 30 the Italians demanded the city should be sur- 
rendered on October 2, but this was still further postponed until 
October 3, at noon. No reply having been received Vice-Admiral 
Faravelli, in command of the naval forces, opened fire on the forts. 

The Benedetto Brin and the training ship division, with two 
transports and several torpedo-boats arrived and relieved the 
Roma, Pisa, Napoli and Amalfi that had been blockading Tripoli, 
and which left to join the flagship to the eastward. 


Tue BoMBARDMENT OF TRIPOLI, OCTOBER 3 AND 4, IQII. 


In the bombardment the Sicilia, Sardegna, and Re Umberto were 
assigned to engage Fort Sultanje on the west ; the Benedetto Brin, 
Carlo Alberto, and Emanuele Filberto engaged the three old stone 
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forts on the sea side; and the Garibaldi and Ferrucio engaged 
Fort Hamidje. 

The Varese, Coatit, and 16 destroyers and four auxiliaries were 
stationed to the rear and on the flanks to prevent any surprise from 
seaward. 

Fire was openea at 3.15 at range 7OOU meters, Uy the flagship, 
The forts replied immediately but all their shots fell short. The 
Italians fired chiefly with the 15 and 20-cm. guns, and they soon 
proved effective. The heavy guns were not used, probably to pre- 
serve them and avoid too much expenditure of ammunition, The 
hits were few and the fire very slow, many shells failed to explode 
and were subsequently picked up several thousand yards beyond 
in the suburbs. 

The old stone forts ceased firing at 5 p. m., but the two outer 
forts continued firing until sunset, at 6 p. m. 

Though the buildings in the city were avoided, fires were started 
in several, and the governor’s palace was hit a number of times, 
The new lighthouse was completely destroyed. After dark the 
ships got under way and cruised in the offing with screened lights, 

At 6 a. m. the bombardment was resumed with greater vigor, 
and the other forts were silenced in the following hour. Fort Sul 
tanje made the greatest resistance. Ten dead were found in that 
fort subsequently. 


OccuPATION OF TRIPOLI BY THE NAVAL LANDING FORCE. 


While the mob in the city sacked the government buildings, the 
garrison evacuated the forts taking their light guns to the heights 
in the southern suburbs, from which they reopened fire but were 
soon silenced by shrapnel from the ships. The ships ceased firing 
at 11 a.m. The Garibaldi was the first ship to enter close in and 
she landed a detachment with two officers in Fort Hamidje that 
had been evacuated by the Turks. They rendered the breech 
mechanism of the guns therein useless and returned on board. 

At the same time a torpedo-boat searched for the cable of mines 
laid out in the harbor but could not find it. 

All the coast forts were severely damaged and their guns partly 
dismounted. According to Turkish reports their garrison lost 12 
men killed and 23 severely wounded. Seven civilians were killed 
in the city, but no Europeans. The Italian ships suffered no losses 
nor any damage from the Turkish fire. 
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At noon, October 4, the large ships anchored in the offing and 
smaller ships entered the harbor. October 5, a landing force of 
1200 men under command of the captain of the Sicilia ocupied 
Forts Sultanje, Hamidje and the Lighthouse Fort, as well as the 
consulate and other important places without any opposition, 
The Italian flag was hoisted on Fort Sultanje at noon and saluted 
by the fleet. Shortly after this Fort Hamidje’s magazine blew up 
and that store of Turkish ammunition was destroyed. It is not 
known if this was done by the Italians or by the Turks. 

The landing force immediately arranged for the defence of the 
city and established its government. Rear-Admiral Borea-Ricei 
was appointed provisional governor, and the former mayor, Has- 
suna Karamanli, was appointed vice-governor. 

They proceeded to substitute a temporary lighthouse for that 
which they had destroyed. The cable to Malta was repaired ant 
preparations were begun to provide quarters for the expedition 
corps that was expected to arrive October 11. 

A native police was established, and by offering payment, some 
of the natives were induced to surrender the arms with which the 
Turkish officials had supplied them. Within a few hours 1500 
Mauser rifles were deposited with the Italian officers, and by 
October 12, 3250 rifles had been delivered. 

During the next day when the Garibaldi, Varese, and Ferrucio 
had departed for Augusta to coal, the landing party ashore had 
several skirmishes with the Turks. October 8 they repulsed an 
attack at Behare, and October 19 another attack at Bu Meilana 
Wells, about 1.5 miles southwest of Tripoli. As Fort Sultanje was 
much exposed the Italians abandoned it and it was blown up. 
The ships supported the troops during these engagements and 
bombarded the Turkish forts used as bases beyond the suburbs. 

The Turkish garrison assembled at Gharian in the hills, two 
days march from Tripoli. General Munir Pasha was relieved by 
Colonel Neschat in command during the middle of October, who 
gathered all the forces of the province. At first he had a force of 
about 10,000 regulars and 10,000 territorial irregulars, the latter 
volunteering for the war. 

Tobruk, on the Cyrenaica coast, a fine natural harbor was a 
tacked by the first squadron on October 4. A force of 400 men 
landed and soon overcame the brave resistance of the garrison of 
25 men. The Italians took possession and established an Italian 
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| municipal administration. Single ships of the first squadron alter- 


nately remained at anchor in that harbor. October 10 the first 


detachment of the expeditionary army landed at Tobruk. This 
_ was the first battalion of the 4oth Infantry, with some coast ar- 
|  tillery and engineers—about 1000 in all. They had sailed from 
4 Fi Naples October 6. 


ies 
* ? 


Derna was bombarded October 8, and 40 Italian citizens who 
were confined there were released. The place was bombarded 
because they had fired upon the Italian boat with flag of truce. 


EVENTS ON THE ALBANIAN COAST. 


Before the war six new Turkish torpedo boats were at Prevesa, 
Gomenitza and Durazzo to prevent smuggling. They had not 
received orders of'the Turkish Naval Minister to take refuge in 
Austrian ports when they were attacked by the destroyers of the 
Duke of Abruzzia’s command. 

At3 p. m., September 28, one hour after war had been declared 
the Italians sighted the two Turkish torpedo-boats, Takat and 
Anatalia, at sea between Corfu and Prevesa, steering northwest- 
ward. The Italians opened fire, to which the Turkish boats replied 
feebly. The Takat steered north followed by three destroyers. 
while the Anatalia steered south chased by two destroyers. The 
Takat was hit 15 times and on fire, she ran on the beach near 
Nikopolis and was totally destroyed. Her commander and 8 men 
were killed or drowned. The Anatalia escaped to Prevesa unin- 
jured. The Italian destroyers were not damaged in this action. 
They fired 100 shots from 7.6 cm. guns. 

September 30 the Italian destroyers Artigliere and Corazziere 


‘attacked the Turkish torpedo-boats Alpagot and Hamid-Abad 


lying at anchor at Prevesa, and sank them. An officer from the 
Corassiere having landed the night before had definitely ascer- 
tained their positions. The Turkish crew, excepting one man, es- 
taped. The destroyers then entered the harbor. The mob on 
shore fired on the Corazziere as she proceeded to take the steam 
yacht Tetied out. The Corazsiere fired at the mob and both de- 
Stroyers left with the steam yacht in tow. 

The fort at Prevesa is an old stone fort built during the Vene- 
tian period, but armed with 20 modern field guns and five 6-inch 
Krupp guns. This fort did not fire on the Italians, though the 


25 





































————— ane 





738 Tue IractAN-TuRKISH WAR. 





latter fired 76 shelis during the engagement that lasted 45 minutes, 
The garrison was surprised. 

This gave rise to exaggerated rumors of attack and landing of 
Italians at Prevesa, which the Italian government denied and 
repeated the orders to avoid landing on any Turkish territory ig 
Europe. The Duke of Abruzzia was directed to revoke his threat 
of a bombardment of Prevesa within 24 hours, on October 3 
if the gunboat and two torpedo-boats in Prevesa were not de 
livered to him. At the request of the Austrian government the 
Italians recalled the Duke of Abruzzia with all the Italian ships 
from that coast. 

October 5 a motor boat of the destroyer Artigliere, that had 
been searching an Austrian mail steamer in the harbor of S@ 
Giovanni, was fired on by some field guns in an earthwork at ti 
place. The Artigliere had not vet received the’orders to return 
Tarento and she opened fire on the earthwork, and in the course@ | 
45 minutes expended all her ammunition. She silenced the fort 
and injured a number of buildings in the city. The Artigliere was 
slightly damaged and her commander was wounded. In the mear 
while the Carabintere arrived and opened fire on the earthworks, 
and left after firing for a period of 20 minutes. After these events 
the Italian government again declared that every possible pre 
caution should be taken hereafter to avoid all warlike operations 
in the Adriatic sea. 

October 7 the Duke of Abruzzia’s squadron again proceeded to 
blockade the Turkish torpedo-boats in their ports on the Albanian 
coast. 











EVENTS IN THE AEGEAN SEA. 


a oe ee 


The Italians sent but small naval forces to the Aegean sea, 
chiefly scouting torpedo vessels. September 30 a panic was cree 
ted at Smyrna, Salonica and Mythelene by the appearance of 
passing Italian warships. Probably the Victoria~-Emanuele, Roms 
and Pisa on a cruise, searching for the Turkish practice squadrom 

In Constantinople fears were entertained for the safety of the 
Turkish practice squadron that had sailed from Beirut at 10 a. M, 
September 28, for the Dardanelles. This squadron was composed 
of 2 battleships, 2 cruisers, g destroyers and a torpedo-boat 
mothership. They had no knowledge of war having been & 
clared. The squadron steamed at economical speed to the south- 
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west coast of Cyprus, practicing evolutions en route. Near the 


‘ _ island of Kos, at 4 p. m., October 1, a Turkish government steamer 
 jnformed them of the war. The British officers in the squadron 
© then decided to remain on board until their arrival at the Darda- 
" nelles. The squadron then proceeded at full speed between Mythe- 


lene and the mainland, and safely anchored at Nagara in the 


~ Dardanelles that evening. 


_ Vice-Admiral Williams of the British navy and. other British 
officers left the squadron. On October 4 the squadron made a 
short cruise out of the Dardanelles but returned the next day, and 
anchored off Constantinople and remained there until October 16, 
Inthe meantime the harbors of Salonica, Smyrna, Beirut, and the 
approaches to the Dardanelles were mined. Single Italian cruisers 
were seen in the Aegean sea on October 4 and 6. Three Italian 
destroyers appeared off Mythelene on October 15. 

hy 

Tar TRANSPORTATION OF THE ITALIAN EXPEDITION Corps. 


“The Italian Navy Department collected 60 steamers of 1300 to 
go gross tonnage at Naples, Palermo and Genoa. A naval off- 
cer was in command of each transport with 25 sailors of the navy. 
Those transports that were subventioned as auxiliaries for war 
wete armed. All the details of embarkation, loading, and routes 
for the single transports or in a fleet were successfully kept a 
profound secret. The expedition corps was divided into two 
divisions. The first division was sent to Tripoli and the second 
tothe ports of Cyrenaica. 

The van sailed in five transports from Genoa, via Naples, on 


_ October 6 for Tobruk with some troops and material of the second 
division, and arrived October 10. 


October 9, transports sailed from different Italian ports. 12 
tfansports with the staff of the expeditionary corps and the first 
division with nine additional transports sailed from Palermo for 
Tripoli. Within Italian waters the fleet steamed in single column 
of vessels, with cruisers and torpedo boats ahead and on the flanks. 
After leaving the Sicilian coast they formed double column, and in 
two groups, the one with 19 transports and the second group of 


a 4 transports. Speed was 10 knots. Two battleships and several 
destroyers were in the van, and likewise two battleships in the rear 


with more torpedo destroyers. 
Destroyers also were disposed to form a chain of outposts 
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along the course between Tripoli and Augusta, the naval base. 
The first squadron was stationed in the passages from the Aegean 
sea to the Mediterranean to prevent any interference by the ene. 
my’s squadron. The naval commander-in-chief was, at the 
departure of the convoy, at Augusta. 

Good weather was experienced and the first group arrived at 
Tripoli October 12; the second group arrived October 15. These 
were preceded by the Varese convoying two transports and a hos. 
pital ship. 

The disembarking was accomplished by means of the ships boats 
with a large number of large fishing smacks from the island 
Lampedusa. The landing proceeded at Tripoli without inte: 
ruption. The troops from the first group were all landed § 
October 15, and those of the second group by October 18, a t@ 
of 20,000 men being landed from the two groups. 

Immediately upon landing the army took the positions held 
the naval landing parties, and especially the entrenchments at tht 
14 wells of Bu Meliana, which had been the repeated object @ 
attack by the Turks. The engineers immediately began work 
building entrenchments around the city. The army was promptly 
engaged with the Turks who made night attacks on Bu Meliana 
on October 15, 16 and 18, both sides suffering losses in killed and 
wounded. 

October 13, 20 transports sailed from Naples with the second 
division, about gooo men, and arrived at Benghasi October 18, 
having experienced bad weather on the passage. This convoy was 
escorted by four battleships of the first division, three cruisers, } 
one destroyer and the two seagoing torpedo-boat divisions. They 
landed at Benghasi, after overcoming the weak resistance of the 
Turks, on October 19. This group was followed by transports that 
left Naples between October 15 and 20 with the rest of the Second 
Infantry Division, about 6000 men. With these the transporta 
tion of the expedition corps was practically completed. 


(CONTINUED IN NEXT ISSUE.) 
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> Inspection Duty at Navy Yards. 
D arrived at 4 , 
- 15, These Commanver A. B. Horr, U. S. Navy.—There are two things that strike 
one forcibly in Lieut-Commander Parker’s article. The first is that he 
s and a hos. y presents in a clear and altogether readable form, every detail of what an 
. inspection officer’s duties should be, if carried to their logical limits under 
e ships boats the present arrangements. The second is, to my mind, that the Admirable 
he island of Crichton does not exist with the expert knowledge these arrangements 
pe In saying this I do not say an inspection system is not needed, because it 
; is Obvious that it is needed. I refer merely to the present arrangements for 
r 18, a tél that work, with an eager hope that the problem may be solved to the better- 
ment of the fleet. 
ions held ‘The Inspection Department has been created for efficiency. Efficiency is 
ments at the work necessary (not better than is necessary), for the least money. 
: t Ibelitve no one wi!! deny that this system has increased efficiency. There 
ed object of fins, therefore, the task of further increasing it. To do this a stimulus 
ran work on hasto be provided. Shall the stimulus proceed from without or from within? 
yas promptly Thus far, in the navy, there have been numerous examples of both kinds, 
Bu Meliana but the best have been, and undoubtedly will be, those proceeding from 
in killed ania within, I may cite the cases of our tremendous strides in gunnery, in 
engineering, in the economical use of stores, and in self-maintenance of 
1 the second a The difficulties to be met, in applying such methods to increasing our 
October 18, — Navy yard efficiency, are apparent to any naval officer. 
; convoy was | _ To mention a few—civilian workmen, difficulty of comparison in cost, and 
ree chun even in excellence of work, due to difference of labor market, climatic 
: . conditions, supply of material and industrial conditions, and temporary 
sions. They 1 ©~—s conditions in the distribution and immediate necessities of the fleet. 
stance of the 7 As a beginning the present inspection officer and his staff are the result. 
ansports that | It is only fair to suppose that modification and progress will take place in 
f the Second — this system, and that all are desirous of that result. Otherwise discussion 
. transporte: would be out of place. 


There is no doubt that this beginning has been pregnant of vastly useful 
results, in that it has turned the minds of those responsible into the 
desired channels. Our history shows us that when we, in the navy, get thus 
far, rapid strides in efficiency are not far off. 

To come down to details, I submit that it is apparent that inspection should 
continue as it now is (in principle) for all material for stock, all manu- 
' factured and raw material passed into stock, all work done on ships 
In commission, and all tests for completed machinery and mechanical 


‘ 


4 Incidentally, let it be noted that the strictures of the essayist on the 
™spection of work by ships in commission, while undoubtedly well founded, 
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is not a prevalent condition. Most well-organized ships have a careful and 
complete system of inspectors and sub-inspectors organized as a permanent 
part of their ship’s organization, with a very complete system of job-order 
cards, and daily checks as to the degree of completion of work, its character 
and the workmen employed. Theoretically the inspection officer should not 
have to worry greatly about ships in commission. His duties in that regard 
are limited to advice and assistance. 

Such being the case, there remain for inspection the means, methods, 
work, organization, and cost at the different navy yards. Also the questions 
of survey and appraisal. These latter, while capable of economic improve 
ment, are minor matters compared to those just before mentioned. 

How then shall we improve—by inspection—these important meang 
methods, etc.? Under the present system the “ commandant’s eyes” are the 
inspection officer and his staff. Is this the best way or can a better 
found? As already stated this system has turned the minds of all nay 
yard workers—from chiefs of divisions to laborers—into the channels @# 
lead to improvement. This alone justifies its introduction. 

This, however, having been done let us ask ourselves if it is a logical com 
dition to subject experts, up to the point of direction in the details of the 
work, to the criticism of those less expert. I speak of the present, not d@ 
what has gone before. 

This view (i. e. that it is logical) is what I understand the essayist to 
uphold. He advocates a young constructor being put on the inspection 
officer’s staff to criticize the work and methods of the experienced hull 
division; a young pay officer being put on that staff to criticize the expe 
rienced G. S. K.; and young line officers (machinery, electrical, and ord- 
nance) being placed there to criticize the work of those more experienced 
And when I say criticize I do not mean merely comment upon, but by the 
consequences of the system, direct, through the commandant, the whol 
means, methods, organization, and system of navy yard work. 

Outside of its military aspect, is this logical ? 

Why should not the hull and machinery divisions each have their own 
inspection department, based on the same system as that used on ships and 
elsewhere in the navy? That is to say, recognize that the head of a division 
is the most experienced expert in his branch at a navy yard, and that he 
is the one most eagerly interested in its efficiency as being the one mos 
vitally concerned in its work. 

Cap this with a more extensive board for shore inspections, making more 
detailed and extensive investigations of all general and local navy yatd 
conditions, all with a view—the only view—of co-operation for better 
ment, and assistance to attain that end. 


Lievt.-CommManper W. T. Cuuvertus, U. S. Navy.—I believe that Liett- 
Commander Parker has correctly expressed the intent and purpose of the 
naval regulations concerning the inspection of work. The indirect impli- 
cation of his paper is the necessity of standardization in carrying om the 
inspection thus comprehended, and when this is achieved I cannot but 
that beneficial results will obtain and be generally appreciated. 
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The fleet is the thing. This has been realized, and also it is established 


a careful and that the base exists for the fleet. The reference, then, of all work performed 
Be eh at a navy yard is to the ship—a unit of the fleet. The ship must have what 
o job-order she needs in order to maintain maximum efficiency, and the yard must 
ee furnish it. The ship, therefore, must know what she needs and to insure 
“< should not this there is provided for her an inspection force of her own. 
in that regu This force must deal directly with the yard. No matter how excellent 
ns, meee the system of management concerned, or how great the desire to have work 
, an progress smoothly, friction to a greater or less degree will occur. It may 
the questagy 2 be to the extent only of misunderstanding, or to that of decided objection. 
ory ies The function of the yard inspection force—made up of a personnel which 


knows what the ship needs, and why, and which also knows what the yard 

rtant means, . » . “ "ps! 
eyes” are the i is doing and can do—is to adjust, by explanation, co-operation, or decision, 
4 the point at issue, that is, to lubricate. 






n a bettera The ship’s inspection force must be a most potent element of any 
8 of all _ gstem of management, no matter how scientific or how casual, as long as 
cnet the ship is the criterion. The yard inspection force, inspecting work 
. , or indirectly destined for the ship or the ship’s welfare, must be 
. logical aay dinator. A centralized, disinterested force of this nature, repre- 
etails of time ship and shop, is more useful certainly than is the individual 
resent, not df ing force of separate shops passing on the results of their own pro- 
‘ fe labor, with horizon limited as to the completion and application of 
he os thework as a finished whole, and of which each shop concerned does only 
the a apart. It has been criticized as an overhead in yard operations. It is. And 
periences i itisa useless overhead if its personnel is inefficient, a defect as readily cor- 
25 the tected as determined. It is useless if a single element of bias or favoritism 
ical, and ote exists, faults naturally more prone in a system in which self-inspection 
e experienced obtains. .It is reasonable to expect impartial inspection by a disinterested 
on, but by the force. In a commercial plant opposition is expected to arise spasmodically 
nt, the whole ‘ from those doing the work directed against the force which inspects, 
‘§  titicizes and turns down, if need be, the work of their hands, or which 
; fecommends any change the effect of which is not personally beneficial. 
ee thew pe _ Inthe naval service such a stand cannot be sanely based, for properly the 
i mats 4 _ 00d of the service and not personal gain is at heart, and the best there 
d ofa tty ~ isin the yard of workmanship and endeavor is insured to the ship. 
1, and that Sa If, however, the inspection department succeeds in reducing any of the 
the one most” other numerous overheads always to be encountered in the varieties and 
. class of work of navy yards—manufacture, repairs, and new construction— 
_ making more ‘ then the inspection overhead is positive in value and is a gain. 
cal navy yart Lieut-Commander Parker has covered the ground well. This point 
on for better 


should be accented, that is, that the value of inspection at once begins to 
suffer diminution if it delays the progress of work. With a carefully 

_ Selected and intelligently arranged force the inspection of the work in the 
ve that Liewt- § majority of yard operations can be made coincident with the work. I refer 
purpose of the Particularly to the routine inspection covered by an inspection force that 
indirect impl- J has to deal with the output of the purely manufacturing plant. In other 


irrying on the . words, the inspection notice can be signed when the job order is closed. 
-annot but feel A ship’s inspection force can do this, and more, with less effort than the 
1. yard force, for its work is more concentrated and under easy surveillance. 
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The scope of the work is great and extends to numerous sorts of articles 
for stock or shipment in connection with the construction of new vessels, 
to work on vessels in ordinary or belonging to other branches of the service, 
and to work in connection with the military upkeep of the yard. Just as 
yard force must cover the entire field of inspection, so must the ship’s force 
While giving the yard credit for its desire to do good work, no chances cay 
be taken tHat will allow inferior workmanship in any detail, through over- 
sight or error, to become incorporated in a vessel of the fleet. In addition, 
time also is of vital consideration, being both a factor of economy and of 
military necessity. 

I hold, then, in a word, that the goal of inspection is the expedition of 
properly performed work. 

The essayist has dealt well with the subject of costs, the analysis of whig 
the inspection department can and should make, and see that the mang 
facturing department gets the benefit. 

To those who have seen inspection departments operating under diffemy 
auspices, the need of standardization of their work is obvious. Some@ 
those connected with inspection departments may believe that efforts® 
standardization will result in limitation of duties or authority. I dom | 
believe that this can happen. Sound judgment will not place limitations a 
a field not yet fully explored. Just as concentrated effort is productive 4 
the greatest good to the fleet, so concentrated effort will render the positive 
value of inspection a maximum. 





Aviation in the Navy. 


Captain W. I. CHAmbers, U. S. Navy.—I am much pleased with Assistant 
Naval Constructor Hunsaker’s translation of Lieutenant Lapointe’; valuable 
article on Aviation in the Navy and I hope that more officers will be inspired 
to do similar work, as foreign technical publications are already rich i 
valuable aeronautical information of which there is no counterpart in this 
country. 

I am specially impressed by the author’s statement regarding aeroplane 
equilibrium in which he points out that the usual definition is inexact 
because “a static equilibrium is assumed in place of an actual dynamit 
equilibrium,” that no account is usually taken of the forces of inertia which 
are “most important.” I have endeavored to lay stress upon this feature 
in an article on hydro-aeroplane flying and to show that careful attention 
must be paid to it in maneuvering these “ heavy load” machines with low 


I 
‘ 





centers of gravity. 

His remarks about the horizontal rudder, or elevator, were evidently 
written before the latest improvements which almost invariably poimt t 
a rear non-lifting surface to which a rear elevator only is attached. 

I agree with him as to the advantages of flexible wings and the possibil 
ities of a satisfactory degree of inherent stability, or rather of inherent 
recovery of equilibrium, also as to the impossibility of gyroscopic regulators 
and, in general, as to “automatic stability” or more properly “ automatic 
regulation of equilibrium.” But the analogy of operating a sailboat aute 
matically is hardly fair, since a better comparison would be with the auto 
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matic control of a submarine or a torpedo, and no one will doubt that there 
would be advantage in having, at least, a semiautomatic control to assist 
jn steadying the vertical longitudinal oscillations of a submarine while in 
the submerged condition. 

His discussion of the question of monoplane versus biplane is altogether 
admirable, but in regard to the ornithopter I am inclined to think that the 
eficiency of the motive power necessary for flapping wings would not be as 
great in comparison with the screw power in high winds. It appears to me 
for this reason that it is only the large birds with soaring ability that are 
able to negotiate the high winds. 

In regard to his statements about the mathematics of propeller design, I 
cannot express an authoritative opinion from a mathematician’s standpoint, 
but I am sure that my experience thus far, with the theories and demonstra- 
tions in this line, bears ample testimony to the accuracy of his statements 
and it is evident that the only proper understanding can be arrived 
at from the results of actual experimental analysis at a properly equipped 
aerodynamic laboratory. 

lendorse most emphatically the writer’s condemnation of the acrobatic 
stunts of a certain class of aviators and I have reasons for believing in 

Ne bable advent of the internal combustion turbine as a relief from 

fexisting motor difficulties, but I do not agree with the statement that 
yamable speed is of no advantage to an aeroplane motor except for a few 
moments before landing. For I am greatly impressed by the belief that 
faiety in flight can be practically assured by flying at a standard speed 
which is between the high and low critical limits and that it is necessary, 
for safety, to be able to increase or to reduce the speed in maneuvering. 

Tam quite sure that the majority of our naval officers will agree with 
this writer on the relative importance of “ capital ships ” and auxiliaries, and 
tome no demonstration is necessary to agree as to the future rdéle of aero- 
planes in the navy except, perhaps, in that of exercising the functions of 
fire-control. The latter I will admit, however, as soon as soaring flight 
is made practicable. 

I must disagree entirely with the author’s view of the hydro-aeroplane 
for the reason that if aeroplanes are to be of real service they must be kept 
in more or less constant use for instruction, training and maneuvers, We 


must be as familiar with them as we are with guns and boats. They must 


abide with us and we must have the means, therefore, of utilizing nature’s 
best aerodrome, the water, whenever the circumstances permit. I do not 
intend to convey the impression, however, that the hydroplane attachment 
must of necessity be carried during long scouting flights. Furthermore, 
the use of a “ garage vessel ” would add another of the needless auxiliaries, 
which, according to his reasoning, should be avoided. 

lam in accord with Lieutenant Lapointe in regard to the use of dirigibles, 
but am inclined to think it would be a mistake to limit the size to such 
an extent as to restrict their power to rise to an altitude sufficient to make 
them safe from gun fire. Great improvements in the strength of envelopes 
and their resistance to solar radiation are in progress, but much remains 
to be:done to perfect .a dirigible suitable for naval purposes. 
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The author’s statement regarding the value of an aerodynamic institute 
or laboratory cannot be overestimated. Such an establishment is of pres 
sing importance and I am very glad to say that such laboratory work in cog. 
nection with hydroplane models is already progressing satisfactorily at the 
Naval Mode! Basin. 


Absence Over Leave in the Fleet. 
(See No. 140.) 


Captain Hucu Ropman, U. S. Navy.—A letter to the Department: 
U.S. S. Cleveland, Cavite, P.1., May 26, 1910 

Sir: 1. Upon taking command of this vessel about a year ago, I found her 
to be efficient and clean, and that she had been designated by the Commander 
in-Chief as a “Smart Ship”; her crew was happy and contented, andi 
seemed hard to improve upon the discipline on board. 

2. Throughout my command, there have been but few serious offen 
most of the reports being due to rum and liberty breaking, and were maf 
in the first few months after I joined; so steps were taken to put an end& 
these offenses as far as practicable, and with some degree of success. 

3. With this end in view, the crew was informed that every opportunify 
would be taken to grant first class men as much liberty as possible, but that 
those who showed themselves to be rum-soaks and liberty-breakers would 
be punished to the full extent of the law. After this plan had been carried 
out for a few months, a number of the worst offenders were called to the 
mast in a body, both courses which they might take were fully explained to 
them, and without exacting any pledges or promises, they were asked to 
choose the one which they preferred to follow; namely, to continue fo 
violate the regulations and to take the consequences, or to turn over a new 
leaf and receive the benefits thereof. 

4. It was explained that if they chose the latter, they would be givena 
chance, and would be put on probation until they had a fair trial; that 
furthermore, they would understand that not only was each individual to 
behave, but he would use his influence to induce others to do so; that 
offenses coming under their observation were not to be reported, but that the 
offenders were to be induced, if possible, to mend their ways, and if they 
found men under the influence of liquor ashore, that they were to be kept 
from drinking more, or if inclined to overstay liberty, that they would mse 
every effort to induce them to return to the ship on time. No wholesale 
immunity was granted; from time to time, other offenders requested pet 
mission to go on probation; the officers and petty officers codperated, and 
im fact the whole crew have, and the plan has succeeded admirably. 

5. My promise has been made good, there is practically a free gangway 
to special first class men, so far as the regulations allow, and not only is 
no opportunity neglected to give liberty, but the men are encouraged t0 
go as often as possible. 

6. Out of all who were put on probation, there have been but two back 
sliders, and many of the worst offenders have become special first class; and, 
in my opinion, the result has been largely accomplished by treating the men 
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as men, by talking to them firmly but kindly, by analyzing each individual 
case, punishing when necessary, and by encouragement where it would seem 
best, and by putting the men on their metal, honor, and pride, and by 
recognizing these qualities in them, when they have made good. 

7. When a punishment is awarded, it is well as far as practicable, to have 
a uniform standard of punishments for offenses, but it is a mistake to 

ish for every offense, and a greater one to treat all men alike; many a 
man has kept his enlistment record clear by being admonished, warned, or 
pat on probation, and by explaining to him the advisability of behaving 
himself. Some are best approached by kindness, others need a few severe 
punishments to bring them to their senses; under ordinary circumstances 
I believe the best results are obtained by trying to analyze each individual 
character, and if there be any doubt whatever about the best course to pur- 
sue, to then think the matter over for twenty-four hours before acting. 
Above all, avoid hasty conclusions, and be sure that no innocent man is 
punished. Men who have clear records should be given more consideration 
than those who continually violate the regulations; many a good man com- 
mits a serious offense in a fit of anger, and while still angry, is inclined 
tobe stubborn and obstreperous, who, if given time to cool down and think 
over the error of his ways, may make amends by apologies and profit by 
ayleniency that may be shown him. 

jAgain I believe much discontent amongst the crew is caused by punish- 
a. crew for the offenses of a few; for instance, if certain members 
ofthe crew get drunk and create a disturbance on shore, and it is impossible 
toapprehend the guilty parties, I believe it to be a most serious mistake 
to stop the liberty of the whole ship’s company, on this account, or until the 
guilty parties are apprehended. 
> Petty punishments, for trivial offenses, which are so often awarded, and 
poorly carried out, have been generally avoided; serious offenses deserving 
punishments have been awarded severe ones rather than otherwise, and 
these have been carried out to the letter. 

to. A commanding officer cannot be too careful in sizing up the officers 
under him, in their dealings with the crew, and in noting and correcting 
individual characteristics which nag and humiliate the men. We have all 
noted that some officers are liked, some disliked, that some make a great 
number of reports, others very few, that some perform their duty smoothly, 
and without trouble, while others seem to meet numerous stumbling-blocks ; 
all of this should be noted and duly weighed by the commanding officer, 
and steps be taken to immediately correct when necessary, and to point out 
to the officers concerned the proper course to pursue. Firmness and perfect 
fairness, seasoned with some of the milk of human kindness, will greatly 
leaven discipline, and serve to make a happy ship. 

1. No opportunity has been lost to add to the comfort of the crew; at 
Stated times committees regularly appointed can make requests and sug- 
Sestions, in regard to the general mess, or matters relating to the pleasures 
or comforts of the crew. 

12. Every effort has been made to encourage the men to take a pride in 
the ship, and to make it as much of a home for themselves as possible, and 
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I believe that she is not only a happy ship, but that the discipline compares 
favorably with that of any cther in the service. 

13. In conclusion, it can be stated positively, that offenses that deserved 
punishments have not been condoned; had this been the case the result 
would have been far different. There have been no cases of rum or drunken- 
ness on board ship for six months, and the only signs of it have been 
seen in a few men returning from liberty; liberty-breaking has practically 
stopped, and it is considerably less than 1% of those who go on leave: 
to-day 92% of the men are special first class, 2% first class, and only 6% are 
classed, and these are mostly men who have recently been transferred from 
other vessels. 


The True Story of the America. 
(See No. 126.) 


Mr. WittrAm Barry Meany, M. D.—The Continental Ship America —My 
attention was recently called to an article which appeared in Vol. 34, Na 
126, June, 1908, of the United States Naval Institute Proceedings, undg 
caption, “ The True Story of the America,” by Robert W. Neeser. 

The leading or key-note paragraph (first paragraph, p. 574) of th 
article, pp. 573 to 580, both inclusive—and wherein no mention of, or any 
reference to, the name of Commodore John Barry appears—reads : 

“No mention of the America * is again made in official documents until 
June 23, 1779, when Congress authorized Robert Morris to take measures 
for the speedily launching and equipping for sea the America, then on the 
stocks at Portsmouth, N. H., and three days later, by unanimous resolu 
tion, appointed John Paul Jones to command her.” 

If Mr. Neeser’s dates of June 23, 1779, and his “three days later” (June 
26, 1779) be corrected to read June 23, 1781, and June 26, 1781, respectively, 
they would only further accentuate the mistake. 

The following letters are copies made by the writer from the official 
documents of the Continental Marine Committee, on file in the manuscript 
rooms of the Library of Congress, Washington, D. C. 





“ Nov. 6, 1779. 
“ Captain John Barry. 

“Sir: As you have been appointed to command a new continental ship 
(the America) that is now on the stocks at Portsmouth in New Hampshire, 
you are hereby directed to repair to that place and hasten as much as may 
be in your power the completing of that ship, which we are desirous to 
have done with all possible despatch. We have now communicated our 
desire on that head to the Honorable, the Navy Board at Boston, whom you 
will please to call on in your way and receive such orders as they may think 
proper to give you. 

“Should Mr. Langdon and you agree that any alteration can be made in 
this ship that will render her more suitable than the present design, you 
will please to communicate your plan and a state of the ship, which we will 
consider.” 


* From about Nov. 9, 1776. See page 573—W. B. M. 
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“ Nov. 20, 1779. 





“Captain John Barry. 

“Sm: Agreeable to your desire, we have appointed Captain George 
Jerry Osborne to command the marines on board your ship, but as it will 
be a considerable time before there is occasion to raise his men, we have 
been so early in his appointment on the principle of his being useful in 
doing matters relative to the ship (the America) until that time, you will 
please to observe and employ him occasionally in such business as you may 
think proper.” 

Joseph Dennie (editor of the Portfolio), in his biographical sketch of 
John Barry as it appeared in the Portfolio (Philadelphia), July 13, 1813, 
wrote : 

“Having made several voyages to the West Indies in letters of marque 
yessels, he (Barry) was afterward ordered to take command of a 74 gun 
ship building in New Hampshire.” 

It is in order here to state that, owing to the lack of funds to carry on 
the construction and to complete this new ship of 74 guns, with the consider- 
dle time required for its construction, Captain Barry was appointed to 
tecommand of the Alliance, and to prepare her for a voyage, to carry 
ou @voys, Colonel Laurens and suite, on an important embassy to the 
French court. When this new ship of 74 guns (the America) was completed, 
atamuch later period, about Nov. 5, 1782, Congress had concluded to pre- 
sent her to the King of France. 

Barry safely landed his passengers on the Alliance in France, and Colonel 
Laurens succeeded in securing six million livres (gold) from the French 
King. For details of this voyage etc., see pp. 23, 46, 47, 57 and 62, of my 
book, “Commodore John Barry "—Meany (Harpers). 

In the Journals of Congress (on file at the Library of Congress, Wash- 
ington, D. C.), June 23, 1781, page 135, the following appears: 

“A committee consisting of Mr. Clymer, Mr. Sullivan, Mr. Mathews, to 
whom were referred two letters of 22d, from Robert Morris, delivered in 
a teport; whereupon: Resolved, That Robert Morris, esquire, be, and is 
hereby, authorized and directed to take measures for the speedily launch- 
ing and equipping for sea the ship America, now on the stocks at Ports- 


~ mouth, New Hampshire; That the board of Admiralty be, and they are 


hereby, directed to assign Mr. Robert Morris the proceeds of the share of 
the United States in the prizes taken by Captain Barry, to enable Mr. 
Morris to carry into execution the preceding resolution; That Congress 
Proceed on Tuesday next to the appointment of a commander to the said 
ship America,” 

On Tuesday June 26, 1781, page 135, appears: “Congress proceeded to 

appointment of a captain to the command of the ship America; and the 
ballots being taken, John Paul Jones, esquire, was unanimously elected.” 

In the Journals of Congress, Sept. 3, 1782: “On motion of Mr. Osgood 
and seconded by Mr. Williamson—Whereas, the Magnifique, a seventy-four 
gun ship, belonging to the fleet of His Most Christian Majesty, commanded 
by the Marquis de Vandreuil, has been lately lost by accident in the harbour 
of Boston, Congress are desirous of testifying on this occasion to his 
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Majesty, the sense they entertain of his generous exertions on behalf of 
the United States: Resolved, that the agent of marine be and is hereby 
instructed to present the America, a seventy-four gun ship, in the name of 
the United States, to Chevalier de la Luzerne for the services of His Most 
Christian Majesty.” 

On or about Nov. 5, 1782, the America was safely launched under the 
supervision of the gallant John Paul Jones—who from June 26, 1781 (or 
shortly afterward), had charge of her construction and completion. 

A few days after the America was floated she was turned over to. the 
French Admiral, and when fully equipped for sea, she sailed for France, 

It is stated that, after two or three years in the French service, she was 
condemned; her timbers were found to have rotted, owing, it is said, to the 
unsuitable or to the unseasoned wood used in her construction. 
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PROFESSIONAL NOTES. 


Prepared by Lreut.-ComMANper Rate Earte, U. S. Navy. 


SHIPS OF WAR, BUDGETS AND PERSONNEL. 
ARGENTINE REPUBLIC. 
VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
Battleships. 
Rivadavia.............. 28,000 Fore River Shipbl'dg Co, Launched Aug. 26, 1911. 
MOTONO......-... 000-05 28,000 New York * * Sept. 23, 1911. 


The Argentine Republic Minister of Public Works has signed a contract 
for the construction of a drydock at Puerto Belgrano capable of holding 
the battleships now being constructed in the United States for gov- 
emment of Argentina. The cost will reach $6,369,000, and the work is to 
Wea@mpleted in three and one-half years, meeting the rapidly increasing 
- for docking facilities for naval and mercantile vessels —/nter- 
Marine Engineering. 


AUSTRIA. 
VESSELS BUILDING, 


Name. Displacement. Where Building. Remarks. 

Battleships 
EER asechs seve scousece 14,500 Trieste. Under trial. 
EEE <4 Launched April 12, 1910. 
Braberzog Franz Ferdinand. 14,500 “ Under trial. 
SPURIRARIG, . ccccccccsccces 20,000 * Launched June &, 1911. 
in cb dbape once ee coe 20.000 “ Launched March 21, 1912. 
se 20,000 “0s Authorized. 
Vil... 20,000 Fiume. 7 


Tue “ TecertHorr.”—This vessel is of 20,040 tons displacement, 525 to 
feet long (authorities differ within these limits), 89 feet beam, having a 
ft of 26 feet. Her main armor belt is 15 feet wide and 11 inches in 

thickness at the central part on water-line, tapering to 8 inches above and 
The barbettes and gun hoods are of I1-inch armor. 
armament is twelve 12-inch guns mounted in four triple gun turrets, 
the guns of No. 2 and No. 3 turrets firing over the guns of Nos. 1 and 4 
fespectively. There are twenty-four 4-inch guns mounted in a central 
battery behind armor. There are four submerged torpedo-tubes. Horse- 
is 50,000, to give a speed of 23 knots. Parsons’ turbines and Yarrow 
are fitted. Bullivant torpedo-nets are provided. 
old casemate ship, the Tegetthof, was renamed the Mars. 


Scouts.—The three scouts of the building program are of the Admiral 
Spaun class improved, with engines of 25,000 horse-power as compared with 
21,000, and designed speed at 27 knots. They will mount nine 47-inch guns 
and two smaller. The six destroyers, which are also to be built at Fiume, 
are to be 800-ton vessels, with engines of 17,000 horse-power, and estimated 

knots. The twelve sea-going torpedo-boats are to travel at 


+ a of 32. 
knots. Army and Navy Gazette. 
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PROGRESS IN 1911.—The wrecking steamer Hercules was completed as was 
also a special ship for submarines. A floating dock with a Capacity for 
22,500 tons was completed. 

The navy is devoting attention to aviation and a military-naval aviation 
station has been established at Pola. Owing to the war between Italy and 
Turkey the Austrian fleet was kept fully manned during latter part of 1911 
—Marine Rundschau. 


SuBMaARines.—The submarines are of Lake type and will be furnished 
with benzol motors, and this fuel will be superseded by petrol in future 
submarines. 


FLoaTinG Crane.—A floating crane provided with long arm to serve for 
raising submarines is being built at Pola for the Austrian Navy. This 
crane is fitted to grapple a submarine at a depth of 50 meters, and raise th 
boat until her conning-tower is above water or one of its ends are on th 
surface—Marine Rundschau. 


PERSONNEL CHANGES.—The Austrian Navy contemplates introducingy 
new rank between that of Korvettencapitan (lieutenant-commander), # 
Linienschiffscapitan (lieutenant), and the new rank will be Kapitanleutng 
which corresponds in title and grade with the same rank in German Ng 
and is the same as U. S. naval rank of lieutenant, but hitherto the Austra 
rank of battleship-lieutenant was regarded as equal to the rank of Kapitae 
leutnant (lieutenant U. S. Navy).—Marine Rundschau. 


BRAZIL. 
M. Geraes ............(2) 19,250 23,500—21 12 12-inch, 50 cal. 85m 
22 4.7 inch 
Rio de Janiero........(1) 28,000 =22 14 12-inch, 50 cal. 1190 
20 6-inch, 12 12 pr. 
CHILI. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 
Constitucion............ 27,500 Elswick. Laid down Nov. 1911. 
EE .céecdscescdesoe 27,600 Vickers. “ * Dec. 1911. 


BaTTLESHIPs.—These are to be 625 feet long, to carry 3500 tons of coal 
and 450 tons of oil fuel. 

The new Chilian naval engineering school at Talcahuano is to be com- 
pleted in time for the opening of the school year in March of this year. It 
will be equipped for 200 cadets, but only 150 are to be admitted for the 
present.—Shipping, Illustrated. 


FRANCE. 
VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 

Battleships. 
Courbet . .............. . 28,500 Lorient. Launched Sept. %, 191. 
Jean Bart ...........+++- 23,500 Brest “ Sept. 22, 1911. 
Prance........-.- » Sibu 23.500 St. Nazaire. Building. 
Paris .... .......-.+..... 28,500 La Seyne. “ 
Bretagne................ 25,000 Brest. Authorized. 
Provence ............... 25,000 Lorient. “ 
Lorraine .............+.. 25,000 A private firm. Y 


Tue 1912 Procram.—This contains three battleships—instead of two 
as predicted, one replacing the Liberté—to be placed on stocks this year; 
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includes the building of ten other battleships spread over five years. One of 
these battleships, the Lorraine, will be built in a private ship yard, and if 
this experiment is successful other vessels will be built by private yards. 
The law provides that in January, 1920, there will be finished 28 battle- 
ships, 10 scout cruisers, 52 destroyers, 10 foreign service ships, 95 sub- 

ines, 4 mining vessels, and various auxiliaries. Battleships are to be 


_ jaid down as follows: three in 1912, two in 1913, two in 1914, four in I9I5, 


two in 1917. ‘ 
ore expenditure authorized is $281,000,000 during eight years for new 


~ constructions. 


Docks.—The French naval program in the matter of docks provides for 
the present deficiency, as no less than $24,000,000 are, during the next eight 
years, to be devoted to the construction of twelve docks, capable of re- 
ceiving 24,000-ton ships. These docks—six in the North and six in the 

will confer important strategic advantages on the French battle 
ee sbling it to transfer its activity from the Mediterranean to the 
Atlantic and Channel with the certainty to have near at hand adequately 


equipped arsenals. 
































“JEAN Bart.” “ CouRBet.” 


Length, 541 feet; 23,006 tons; speed, 20 knots; armament, twelve 12-inch, 
twenty-two 5.5-inch. 
—From Brassey's Annual. 


The Lorient dock will be difficult of access, and that of Cherbourg will 
be exposed to bombardment from the high sea, but this reproach cannot be 
F som to the Brest, Toulon and Bizerta arsenals.—The Naval and Military 

ecord. 


ComMENT on ProcramM.—We have questioned the expediency of this ex- 
penditure, but many have criticised the program, because it provides almost 
exclusively for battleships of the Dreadnought class, instead of following 
the lead of England in the construction of battleship-cruisers. M. Delcassé 
poe out that the policy of France was to concentrate her forces in the 

editerranean. Consequently she required powerful units in which speed 
was not a primary consideration. Flying machines were expected, in a 
certain measure, to replace scouts and cruisers, and in a closed sea like the 

anean heavily armored battleships had a great advantage. Having 
from the second to the fourth position a naval powers, 

France is determined not to drop farther in the rear. Since M. Delcassé 
Engi a great change has certainly come over the French Navy.—The 

ineer, 
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_ QuapruPLe Turret ?—The four-gun turret may make its first appea 

in the French battleships of 1913. There are three schemes unde Sam 
sideration. One provides sixteen 12-inch in four turrets: the second f 
twelve 13.4-inch in three turrets; the third for the same in four turr ne 
two deuble and two quadruple turrets—United Service Magazine. a 


BatriesHips.—Bretagne, Provence, and Lorraine will be 23,500 tons dis. 
placement, 541 feet long and 88.56 feet beam. The armament wil] consist 
of ten 13.3-inch guns in five turrets in the longitudinal axis of the ship, 
twenty-four 6-inch guns, and four torpedo-tubes. The speed will be » 
knots with 28,000 horse-power. The complement will be 1000 men.—Maping 
Rundschau. 





Uxrra-Viotet Rays in SUBMARINES.—At a recent meeting of the Com 
parative Pathology Society at Paris, M. Daniel Berthelot brought out the 
fact that ultra-violet rays could be used for purifying the air in submaring 
boats. Such rays are produced in great quantities by the quartz mer 
vapor lamp and their sterilizing power is now well known. The ocr 
the great power of the ultra-violet rays is simple, according to him, # 
they correspond to the highest temperatures that we know. In fact ® 
temperature of the mercury vapor lamp which produces them is even hight 
than that of the sun. He mentions also an interesting point, that is, if # 
expose to the rays a mixture of carbonic acid gas and ammonia, they com 
bine and give rise to formic amide, which is the base of protoplasm and 
living matter —Scientific American. 





ABOLITION OF SALE OF Beer.—Because of the inconvenience caused by the 
sale of beer by the general mess on board ship, and in the land forces, the 
Minister has decided to forbid this sale hereafter. The decrease in the gam 
which resulted for the general mess will be made good in a satisfactory 
manner by the sale of tea, of milk, and of warm boissons the use of 
which has been rapidly increasing on many ships. .. . 

This order goes into effect nine months after February 5, 1912.—Moniteur 


de la Flotte. 


NavaL OrGANIZATION.—The main features in this measure adopted by 
the French Senate on March 29, 1912, follow: 

The fleet has four divisions: 

1. The battle fleet, composed of 28 battleships, 10 scouts, 52 sea-going 
: destroyers. 

2. The foreign service fleet, as exigences require. 
3. Submarine defence fleet. Ninety-four submarines, four mine-carrying 
and laying vessels, mine sweepers, and torpedo vessels as required. 
4. Special service vessels. Three surveying ships, three transports, 
schoolships and coast-guard vessels. 

Battleships built prior to 1906 will be scrapped when 25 years old, those 
built later when 20 years old; the destroyers and submarines when 17 years 
old. Vessels to replace these will be built so as to be ready when these are 
retired. Vessels lost by wreck will be replaced by vessels started as soon a 
possible thereafter. 

The preparedness of divisions follows: 

Ist division. One-half will be always in full commission. 

j 2d division. All will be ready for service. 
gd division. One-half kept ready. 
4th division. Will be fixed by Navy Department according to needs— 


Moniteur de la Flotte. 
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GERMANY. 
VESSELS BUILDING. 
g Name. Disgteer- Where Building. Remarks. on val 

habe nceoe 22,400 Danzig (Schichau). Undergoing trials. 1912 
SO eee 24,500 Kiel (Kaiserliche W.). Launched Mar. 22,1911. 1912 
friedrichderGrosse.. 24,500 Hamburg (Vulkan). “ June 10, 1911. 1912 
' besece seeeeeee 24,500 Kiel (Howaldt). - Novy. 11, 1911. 1918 
sig Albert ......... 24,500 Danzig (Schichau). » April 27, 1912. 1913 

- Prince Regent Luit- 
pold. ........ ——— Germania Works. * Feb. 21,1912 1918 

K. Friedrich 
Wilhelm ... ——— Hamburg (Vulkan). Building. 1914 
-“ Weissenburg.. ——— Bremen (Weser), ¥ 1914 
TM B.........+008.. ——— Wilbelmshaven. ” 1914 


"Armored Oruisers. 


22,600 ay cm and Launched Mar. 28,1911. 1912 
oss). 


* = Mar. 30, 1912. 1913 
e~ Authorized. 1914 


Stettin (Vulkan). Launched May If, 1911. 1912 


Bremen (Weser). = May 13, 1911. 1912 
Bremen (Weser). = Nov. 4, 1911. 1912 
Wilhelmshaven. & Aug. 2%, 1911. 1912 
Germania Works. Building. 1918 
4,500 Howaldt. ; * 1918 


The proposed new German naval law proposes that the German Navy 
beextended from 58 to 61 big ships, with 40 protected cruisers instead of 38. 
new law provides for a battle fleet consisting of a flagship and five 
squadrons of eight battleships each, 10 first-class cruisers and 30 protected 
The fleet for service in foreign waters is to be composed of 10 
cruisers and 10 protected cruisers. Three active squadrons and 
ome reserve squadron, together with a flagship, making in all 33 battleships, 
are to be kept constantly in commission. Two extra armed cruisers are to 
be stationed abroad. —Shipping, Illustrated. 


An increase in the personnel of the German Navy is demanded because of 
necessity of having a third squadron in active service since delays in 
getting the reserves into action would leave the naval strength below re- 
quirements. 
The increase in the navy personnel of German Navy up to 1920 requires 


am annual increase of 75. officers including engineers, surgeons and pay- 


masters and 1600 men. This increase in the personnel requires additional 
expense each year: fo912, about $3,750,000; 1913, about $7,000,000; 1914, 

mut $0,500,000. Reaching maximum annually in 1916 about $11,750,000.— 
Marine Rundschau. 


Tae “Kaiser” Ciass.—Dimensions are: length, 564.3 feet; breadth, 
5 feet; draft, 27.2 feet ; displacement, 24,500 tons; speed to be 21 knots 

ith 25,000 horse-power. They are turbine driven and the first of Ger- 
many’s big ships to be so. 

, t is ten 12-inch and fourteen 6-inch. , : 

The Prince Regent Luitpold will be the first to be armed with 14-inch guns, 
ballistics of the German 12-inch gun, forming the main battery of 
aiser class are said to be superior to those of the corresponding weapon, 
Xl and XII. The life of the new gun is 20 per cent to 25 per cent 
than that of the 28 cm.-—11-inch—gun of the Nassaus, and has been 
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estimated at a maximum of ninety rounds fired without altering the ballistic 
properties. The weight of each gun position, including armor Protection 
of the turret, is about 550 tons, so that the weight of the main battery 
amounts to 2750 tons. The weight of the projectile is given at 390 kilos 
uncapped and 434 kilos with cap. It does not therefore differ much from 
the weight of the English shell of equal caliber, and is somewhat lighter 
than the corresponding French projectile. 

If strikes do not delay their completion the Kaiser and Friedrich der 
Grosse will be ready for trials in the course of this summer, thus slightly 
reducing the average time of construction of the previous ships.—Engineer, 


The German battle-cruiser J, laid down in 1910, was launched at Ham- 
burg Saturday, March 30, from the yard of Blohm & Voss, and christened 
the Seydlits. The Seydlitz is the fourth vessel of her class in the German 
Navy. Her length is said to be 558 feet, beam 87 feet, draft 26 feet, and 
displacement 23,000 tons. Her engines indicate 70,000 horse-power and the 
agenda speed is 28 knots.— Shipping, Illustrated. 

















“Tre Encostce™ 


“ KaIser ” CLAsSs. 


“ MottKe.”—The corrected official speed of this vessel is given as 24 
knots. 


New SupMArtne Fiorittas.—According td reports from Kiel, a second 
submarine flotilla will be ready for service next autumn, giving a total of 
twenty-four such vessels for the German Navy. As at least another flotilla 
is under construction, and a fourth projected, it is evident that Germany 
is now determined to make up for lost time, and to equip herself with a 
numerous fleet of these under-water torpedo craft. In the course of this 
year the submarine detachment will number 516 men, exclusive of officers, 
this figure comprising 182 seamen and 334 machinists. The training these 
men undergo is particularly careful and practical. At the submarine school 
through which each man passes before he is allowed to serve in the flotilla 
there is a full-size mode! of the interior of a submarine, with every engine 
and appliance in place just as in the boat itself. By this means the men 
become perfectly familiar with their duties, and may be said to have a g 
working knowledge of a modern submarine before ever they step on board. 
Special attention is given to the use of rescue appliances, the men being m- 
structed as to their duty in every possible contingency. In the flotilla itself 
realistic experiments in the locating and raising of a sunken submarine are 
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 eonstantly practised with the aid of the parent ship Vulkan. When a de- 
tachment of boats is permanently stationed at Wilhelmshaven or Cuxhaven, 
_ which will be when the second flotilla is ready, it is proposed to institute 
and more arduous cruises than have yet been undertaken for the 
of accustoming the crews to deep-sea operations under conditions 
 dosely resembling those of war. The future distribution of submarines 
_ when four flotillas are available will probably be as follows: Two flotillas 
at North Sea ports, one at Kiel, and one in reserve, but ready at a few hours’ 
notice to reinforce either the Baltic or the North Sea flotillas—Naval and 


Military Record. 


~  Supsmartne MANevuvers.—The maneuvers of these vessels are generally 
eo ‘a close secret, but we learn that the Kiel flotilla in a thick fog made a 
= =: from Kiel to Cuxhaven where they arrived in fine shape. The results 
of this first maneuver of the whole flotilla have been extremely satisfactory 
according to all reports. The German Navy, which waited such a long time 
tefore entering into the construction of submarines, appears now to be very 
of the worth of those she possesses. These, thought in the beginning 
a arms for defence solely, have now become powerful factors in the 
offence. The building of those now under way is being pushed so actively 
in the spring of 1912, a second flotilla will be ready for its trials. 
flotilla will be attached to the North Sea fleet, its station is not yet 
fxed—La Vie Maritime. 


AN COALING ACHIEVEMENT.—The Berlin correspondent of The 
states that the Emperor William has addressed to the commander of 
leship Helgoland a Cabinet order which he commands to be read on 

and then to be framed and glazed, congratulating the commander 

crew on a recent coaling achievement. On February 9 the Helgo- 

took on board 1100 tons of coal in two hours, and achieved a maxi- 

of 671 tons, and an average of 550 tons in the hour. The previous 

” was held by the battleship Posen, which took on board goo tons 

of coal in one hour 45 minutes, and achieved a maximum of 642 tons, and 
a average of 514.29 tons in the hour on July 1, 1911.—Naval and Military 





In March the Posen took an average of 602 tons per hour, with 676 as a 
Maximum, and the Ostfriesland took an average of 574 tons, with 722 as a 
maximum. 


Some Navat Accipents.—January 17, 1911. Submarine U-3 sank in 
harbor of Kiel, two officers and one man drowned. The Vulcan was in 
dock at the time and reached the scene 12 hours late. 

, 1911. During gunnery practice, the destroyer D22 received a shell 
stern. No fatalities. A cask of gasolene exploded on board the 
ip-cruiser Yorck, killing three and wounding two. 

April, 1911. The torpedo-boat S-r2r collided with the steamer Hecla 
was injured so badly that she was out of service for over a month. 
wo destroyers collided, both suffering great injuries. 

August, 1911. During practice at a target, towed by a destroyer, the 
target was struck by a shell, capsized, and dragged down three men with 

ve defects were found in the steam piping of the new battleship 
ingen, which had to be towed to shipyard for long repairs. 

# ber, 1911. The battleship Hessen rammed the Swedish steamer 
__ Akersund and sunk her. 

, 1ott. The same battleship was rammed by the Danish steamer 

_ Argo and injured badly. 
small cruiser Miinchen sank a launch carrying sailors, drowning 


seven. 

November, 1911. A 6-inch charge exploded on board the battleship 
Thiiringen ; five men seriously wounded. al ; 

A torpedo-boat S-167 was rammed by a Dutch tug and injured seriously. 
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March 25, 1912. The German battleship Elsass collided with and sank the 
Swedish coasting steamer Pollux in the Skagerda between Norway and 
Jutland March 23. The crew of the Pollux was rescued. 


GREAT BRITAIN. 
VESSELS BUILDING. 











Name. Displacement. Where Building. Remarks. : 
Battleships. 1 
Conqueror ..........+.+ 22,500 Beardmore. Launched May 1, 191], 
Thunderer.......«..+«+ 22,500 London (Thames Iron Under trial. 
Works). 
pe ere oo.» 28.500 Scotts (Greenock). Launched March 21, 19 
Audacious ............. 23,500 Cammell, Laird &Co. Building. 
Centurion.............. 23,500 Devonport. Launched Nov. 18, 191), 
King George V ....... 23,500 Portsmouth. “ Oct. 9, 1911, 
Centurion........-...+- 26.000 en Building. 
Queen Mary.......---+- 28,850 Devonport. Launched March 20, 
IE cb ebiidiven dbeie: ocsens Beardmore. Ordered. 
FR hodks aves gosdaseed bicee Vickers. - 
THOM DURG ... 66. .00002. coves Portsmouth. 
Marlborough .......... «..... Devonport. _- 
Armored Oruisers. 
Princess Royal ........ 26,350 Vickers. Launched Apr. 29, iL 
Australia. ..........+..-. 18,800 Brown & Co. bed Oct. 26. 1991 
New Zealand.......... 18,800 Fairfield. ” July 1, 11. 
Queen Mary..........- 26,850 Palmer (Jarrow). Launched March 20, 9% 
yee | ae oe 28,000 Brown & Co. Building. 
Cruisers. 
Amphion ..<.- + se-+0++ 8,400 Pembroke. Launched Dec. 4, 1911, 
Southampton ..-.....-- 5,400 Brown & Co. Building. 
NT oAdace otebns conten 5,400 Beardmore. Launched April 3, 19% 
SyANEY..... 2... cecsscece 5,400 London & Glasgow Co. Building. 
Chatham... 000 -ce00secee 5.400 Chatham. Launched Nov. 9, 191. 
Melbourne..........++«. 5.400 Cammell, Laird &Co. Building. 
De dakns Soar ceccencscocces ee -——(«“(tiClMm STB EDSCbbcchceeccecee | 00s Seennent 
©, ccccb 6 6beG sess cobs cocces ee 6. weeedBesccstbeccccse cock po csedesodes 
Dich cestteneees one changes 


Tue Navy Estimates.—The navy estimates provide for an expenditure 7 
during the year ending with March, 1913, of $213,814,190, and for the laying 7 3 
down of four large armored ships, eight light armored cruisers, twenty 
destroyers, together with a number of submarines and subsidiary craft. In 
the case of the four large armored ships to be laid down comparatively little 
progress will be made. They will not be commenced until an advanced date 
in the year, so that the expenditure on them in the year’s estimates will be 


small. Twenty destroyers are to be commenced at once. 
A special feature of the new program is the eight “light armored 
cruisers.” This, we understand, is to be an entirely new class. The fitst 


desideratum in the new vessels will be speed, in order that they may serve a 
“eyes” to squadrons of battle-cruisers capable of maintaining a fleet § 

of 28 knots. Obviously the new vessels must live in the same heavy seas 
and excel this speed. They will be armored so as to be indifferent to attack 
by destroyers; in other words, to live through such contact as requires the . 
piercing of the fringe of the screen of an enemy’s fleet, in order to ascertam 
the strength of the screen itself. The armament will be a tertiary com 
sideration, as their firing will be purely defensive, and confined to 

actions as are necessary to get and deliver information to the heavier fight- 7 
ing ships of their fleet. : 
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The twenty destroyers will be ordered before March is ended, and the 
ines later in the year. Among the new auxiliaries provided for are 
several vessels for conveying oil fuel to the fleet; throughout the estimates 
_ there are various suggestions of the extension of the use of this fuel. Thus 
_ on oil storage $630,500 is being spent at Chatham, $37,345 at Haulbowline, 
_ $iat,as0 at Hong Kong, $582,000 at the Humber, $213,400 at Invergordon on 
the Cromarty Firth, $64,505 at Pembroke, $121,500 at Portland, and $222,500 
at h; in some cases, as in the last two cases, the works in progress 
are in addition to existing provision. In all these cases substantial con- 
tributions are made under the estimates for progress with this work during 


next year. : aay : : 
; he total for new ship construction is $68,041,536.—Engineering. 


" . April 1, 1912, there are under construction: 10 battleships, 6 battle- 

= (including one each for the Commonwealth of Australia and the 

jon of New Zealand), 8 second-class protected cruisers (including 

. oho Commonwealth of Australia), 2 unarmored cruisers, 31 torpedo- 

: ' boat destroyers, 15 submarines (including 2 for the Commonwealth of Aus- 
tralia), 2 river gunboats.—The Engineer. 


Docxs.—The docking accommodation available for the fleet, actual 
ive, is not unsatisfactory. Indeed, I may say I was very agree- 
ised by an inquiry I undertook into it. We possess at the present 
mine docks which can take /nvincibles, Lord Nelsons, and all earlier 
and five of these are suitable for our latest battleships. In a few 
there will be two floating docks capable of taking the largest size 
which exist at present, and these two floating docks will be put, 
the Medway and the other ultimately at Portsmouth. Early next 
‘there will be a new dock ready at Portsmouth, another also of the 
size will be ready in January, 1914. In 1916 the three docks and the 
at Rosyth—four in all—will be available. Meanwhile, there are five 
docks we have in view to dock the largest vessel, and two others 
win course of construction. In addition to the above, there are four 
which will take in vessels of the /nvincible class. That is, in the 
of the Admiralty, sufficient provision for our needs at the present 
It is suggested that pending the completion of the docks at Rosyth, 
tie of our floating docks when ready should be towed to Cromarty and 

"§ sted there as a subsidiary base with floating workshops. Further provision 
7 for docks will be necessary in 1916 or before 1920, for we have to look four 
‘ ahead in regard to docks. But there is no cause for anxiety or com- 


























! es in the immediate future —The Engineer. 
or the laying 
isers, twenty | Tae “ Ayax.”—Length, 555 feet; beam, 89.5 feet; draft, 27.5 feet. She 
ary craft. In ies ten 13.5-inch guns, sixteen 4.7-inch, and has three submarine tubes. 
ratively little “} | The main battery is located in five turrets on the center line. The armored 
dvanced d deck is 28 inches, and the belt is 12.2 inches, extending for two-thirds of 





mates will be 





_ her length.. The two lower strakes are 12 inches, the one above that is 9 
iil _ Mhes, and above that is 8 inches. Forward and aft of this tapering armor 
ght armored — _ @Xtends to bow and stern. Has Parsons’ turbines fitted to run four screws. 
ss. The first “9% Trial speed to be 21 knots with 31,000 horse-power.—M oniteur de la Flotte 
pay he as a and Naval and Military Record. 
















e heavy seas The Queen Mary is a sister ship of the Lion, described on page 321 of 
rent to attack’ ~ No. 141. She is expected to develop 75,000 horse-power and 30 knots speed. 
requires the ~ * 

r to: ‘The battle-cruiser Tiger, to be laid down this year, is designed for 87,000 
ey con- wer, 30 knots speed, and will be 700 feet long and go feet beam. 

ined to : 

heavier _ , Sream Terats or H. M. S. “THunverer.”—The battleship Thunderer 





ae has successfully passed all her steam trials, and will return to the Thames 
_ tobe completed for commission. This vessel was built by the Thames Iron 
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Works & Shipbuilding Co., the first keel-plate having been laid on April 1 
1910, and the vessel launched on February 1, 1911. The date for complains 
is May next. The Thunderer is a battleship with a displacement tonnage 
of 22,500 tons, the length being 545 feet and the beam 88% feet. She is 
armed with ten 13.5-inch and twenty-four 4-inch guns, the gun positions 
being protected by 10-inch armor. The main broadside belt is 12 inches 
thick, tapering forward and aft to 4 inches, while the upper part on the 
broadside is protected with g-inch armor. The boilers are of the Babeock 
and Wilcox type, and the turbines of the Parsons’ design. 

The first official trial consisted of a thirty hours run at about 70 per cent 
of the full designed power. During part of the time, as is usual with such 
ships, the engines worked with open and closed exhaust, separate results 
being taken in connection with the design of machinery for future ships 
The mean result of the thirty hours run was that the machinery developed 
18,927 shaft horse-power, while the average revolutions were 265 per 
minute. Six runs were made on the measured mile at Polperro, when, with 
a mean of 17,787 shaft horse-power, a speed of 18.8 knots was realized, 

Throughout the eight hours trial at full power the engines ran at a 
average of 299 revolutions per minute, the mean power developed being 
27,416 shaft horse-power, while the coal consumption was 1.78 pound pe 
shaft horse-power per hour. On this run also the ship made six runs Ge 
the measured mile, the mean results being: revolutions, 300; shaft hom 
power, 27,426; and speed, 20.8 knots. The machinery throughout work 
satisfactorily.—Engineering. 


Gun Triacs or “ THuNpereR.”—The battleship Thunderer left Spithead 
on March 14 for her gun trials; she returned in the evening, and reported 
that the trials were satisfactory. Her guns were fired first in pairs, gradually 
increasing the number of simultaneous discharges until the whole broadside 
was fired, first with half charges and then with full charges. The trials, it 
is understood, proved satisfactory, the structure of the vessel developing 
no weakness.—United Service Gazette. 

Roituinc or BattLesHips.—The Monarch and Orion have had their bilge 
keels removed and replaced by larger ones in the endeavor to counteract 
their excessive rolling at sea. The Orion will also carry out tests witha 
number of different forms of propellers —United Service Gazette. 


“Tons.” ALTERATIONS.—The changes affecting the fire-control, secondary 
armament, conning-tower, masts and bridge fittings of the battle-cruiser 
Lion are considered likely to have a far-reaching effect on the designs of 
future Dreadnoughts. 

Taking the fittings in the order named, the change in the position of the 
principal range-control instruments from the lofty and exposed platform 
built around the head of the tripod mast to the conning-tower, which is to 
be enlarged and raised to accommodate them, is of extreme importance, as 
it eliminates the risk to which these important instruments would be exposed 
either by the destruction of the supporting platform itself or the cutting of 
its electrical communications by shell fire; consequently the fighting 
ciency of the Lion and her sister vessels will be increased by the armor pro- 
tection afforded to the instruments, and the superiority thereby gained will 
be further enhanced by the fact that additional sets of range-finding and 
control instruments are provided, also behind armor. 

The placing of the principal sets of instruments at a lower level may at 
extreme ranges militate to some extent against the accurate markings 0 
shots, other than direct hits, but this will be provided for by a platform on 
the new mast for the accommodation of a small “spotting” staff. This 
change in the position of the principal ranging instruments from an exposed 
to a protected position has been anticipated in the fleet, where it is wele 
as a distinct gain in efficiency. 
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Another important change in connection with the Lion’s armament is the 
conversion from open unprotected battery positions to enclosed protected 
 asemates for the 4-inch anti-torpedo guns, the Lion being the first battle- 
cruiser in which casemates for these guns are being fitted, thus affording 

them that protection which naval opinion has called for. This change, to- 
with the alteration to the conning-tower, has necessitated a remodel- 
of the fore superstructure and the bridge, the effect of which will be 
’ anall-round gain in efficiency as effecting the 4-inch armament, searchlight 
_ and navigating equipment. 

To ce the ill effects of the highly heated escaping gases from the 
funnels, it has been decided to considerably increase their height, and this, 
with a change in their shape and position, will, it is thought, secure the 
desired result. 

Similar alterations will, it is understood, be worked into the Orion class 
almost immediately, and in earlier Dreadnought groups as opportunities 
occur, and will also form part of the equipment of the King Gorge V class.— 
Naval and Military Record. 

This vessel was to have been commissioned last November, but will not 
join the fleet till end of May. 


Derecrs 1n “ Lion.” —For some unintelligible reason the fire-control mast 
‘these ships is perched as near the forward funnel as possible. The 
of hot gases makes the fire-control platform untenable. It is, there- 
being removed from the mast-head to the conning-tower. The more 
the control the greater the hitting powers at any range over four 
By lowering the control station to half its original altitude in the 
the spotting capacity upon which effective marksmanship depends at 
frange is minimized greatly. This is very foolish in a type of ship de- 
ee cneinally for long range fighting, with the greatest speed and the 
jest guns to enable her to choose her own tactical position. It should 
fot have been difficult to find a solution to this original error of design 
without such a serious sacrifice of aggressive precision.—Shipping, Illus- 







The above alterations have been necessitated by the heat from the foremost 
funnel having been found so great in the course of the official steam trials 
that when all the boilers were in use it twisted some of the fittings on the 
nayigating bridge, warped the woodwork, and generally made the conditions 

le for those on duty there. It was also found that the heat from 
the funnel seriously affected the ship’s compasses and other delicate in- 
_ struments on the bridge and in the fire-control platform which forms part 

_ of the tripod mast. The positions of the masts will be reversed, and the 

foremost of the three funnels will be shifted further aft. 





; Seconn-Ciass Cruisers.—There are fifteen of this class now under con- 
struction or completed since 1909. The length is 430 feet in all, but the 
beam has increased from 47 feet to 49.5 feet, draft from 15.25 to 15 feet 10 


% “om the displacement rising from 4800 to 5440 tons. The average speed 


knots. They are twin-screw turbine vessels, with I. H. P. of 
22,000 to 25,000. Each shaft has independent units for the complete range 
of steam expansion, from boiler pressure to condenser vacuum. There is an 


2 
| os nom wheel at each high pressure end. 


fmament is eight 6-inch guns. Two submerged torpedo-tubes. Their 
fuel capacity gives a large radius of action.—Engineering. 


& H. M. S. Attack, one of the special destroyers with superheaters, built 

~ for the British Admiralty by Messrs. Yarrow, of Glasgow, had a very suc- 

__ essful official full-speed trial on Saturday, March 30, on the Skelmorlie 

% deep-water-measured mile at the mouth of the Clyde, attaining a mean 

> * ting a continuous run of eight hours of 30.6 knots, thus exceed- 
ing the contract speed of 28 knots by 2.6 knots. 
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The vessel is 240 feet long by 25 feet 7 inches beam, propelled by Brown. 
Curtis turbines driving twin screws, steam being supplied by three Yarrow 
water-tube boilers fitted with the firm’s most recent superheating and feed. 
heating devices. ; 


New British Destroyers.—The twenty ocean-going destroyers for which 
tenders have been invited will be of an improved design, the Principal 
characteristics of which will be increased sea-keeping qualities, combined 
with a superior armament, both gun and torpedo, the power of the latter 
being doubled. Compared with their immediate predecessors, the Acorp 
and Acheron classes, there will be an increase of nearly 50 per cent in dig. 
placement, viz., from 780 to I100 tons; an increase in dimensions from 
240 x 25% to 265 x 27 feet; in armament from two 4-inch and two m 
pounder guns to three 4-inch, while two new design double 21-inch tubes are 
to take the place of the two single 21-inch now mounted, thus giving anim 
crease of 100 per cent effective torpedo power. 

The improvement in torpedo armament is considered of great importang, 
inasmuch as it wiil not only double the striking power of each unit, by 
will also relieve the strain on the storage capacity of the depot ships toy 
corresponding degree. 

In speed and fuel capacity the new vessels will also be superior to the 
immediate predecessors.—Naval and Military Record. 


Size or SuUBMARINES.—The orders for still larger submarines indicate tha 
there is continued advance in this connection. Indeed, now that it seem 
certain that the submarine carrying one or more guns in addition to @ 
armament of torpedoes has come to stay, there is a possibility that befor 
long the powers may cease to build destroyers and torpedo-boats and com 
centrate their energy entirely on under-water craft. The idea of the sub 
marine as a daylight destroyer has been accepted for some time, and 
surface torpedo craft have therefore come to be mainly associated with 
night attack and defence. But if, besides being armed with guns, the sub 
marine can be equipped with the high speed and radius of action of the 
destroyer it may develop into a vessel for night use also, replacing the 
destroyer in that sphere of work as it has already done for operations by 
day. At present, however, it is scarcely equal to an ocean-going destroyer 
in point of size, and considerable progress must still be made before it can 
be an efficient substitute for the latter in the manner referred to. During 
the last five years or so the development of British submarine construction 
has been very rapid. The numerous boats of the “C” class, the com 
struction of which made our relative position as regards submarines un- 
rivalled in the world, were followed by the eight vessels of the “ D” class, 
which were not only larger and better sea-going boats, but in which wire- 
less was introduced, and also guns for offensive use. Next there were 
begun last year the six boats of the “ E” class, which showed an all-round 
advance on those of the “ D” type, and now that the time has come for the 
1911-12 boats to be ordered, two have been allotted to Chatham as usual, 
three to Vickers, and one is to be of a novel type to be built by the Scotts’ 
Company, of Greenock. The design of the last-named is on the plan of the 
Italian constructor Laurenti, which is understood to include improvements 
in the design and shape of the vessel—7he Army and Navy Gazette, Feb. 1 


Turee SupMARINE TENDERS.—The submarine tender Adamant and her 
sister the Alecto, were both constructed by Cammell, Laird & Co., Limited, 
of Birkenhead. They are of 935 tons displacement, with a horse-power of 
1400. The designed speed is 14 knots.—Engineecr. 


They are fitted with reciprocating engines of 1400 horse-power, which 
gives them a speed of 14 knots. Internally, she has large accommodation 
for storing torpedoes, and workshops for carrying out repairs. The 
sheerlegs fitted aft—of about 5 tons capacity—are to enable torpedoes @ 
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three Yarrow | fe lifted out of the water, and, on océasion, weights out of the submarine 
ing and feed. | poats in connection with repairs at sea—Engineering. 

The submarine is in no way so self-supporting as a big ship. Like the 
ers po | destroyer, her efficiency depends almost, if not entirely, upon a suitable 
the : mother ship, which carries the necessary stores and spares, Up till now old 
eS, or cruisers have been utilized for this purpose, but such vessels 
of the latter obviously makeshifts, and in no way to be compared with craft specially 
s, the Acorn — for the purpose for which it is intended to use them. 

r cent in dis « Adamant and Alecto, which are replete with all the latest require- 
ensions from ments for the particular service they were designed for, are intended to 
and two 12  geplace two of the old warships now extemporized for depot work. Both 
nch tubes a re yessels are to have sheerlegs and a tripod at the stern for towing disabled 
Siving an im ines. 

; ga the Carlsdyke yard of Scott’s Shipbuilding & Engineering Co., 
t importance, there was launched on April 29 the submarine depot ship Maid- 
ach unit, but which, like the two foregoing, has been designed to be a “ mother 






* for supplying the needs of submarines during the course of long 

She is a vessel of 3600 tons at load draft, and wili have propelling 
ry of 2800 indicated horse-power. She is to carry stores for a 
ine fleet, and, while not intended to undertake long voyages, she will 
probably, with coaling help from a fleet at sea, to obtain a very 
rable radius of action. 


*rior to 
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hat it the emergency gear which has stood the test of practical everyday use 
dition to aa old submarine tenders will be embodied in this new “ mother ship.” 
y that before ; e workrooms, with powerful electric plant, will be a feature of 
ats and i vessel, and all well-approved means of tackling and lifting submarine 
Ay “@ait—strong hawsers and jacks from the side of the vessel—will be 
ociated ail ee neincer. 

mn. the ae ‘Tue SALVING or THE SUBMARINE Boat “ A3.”—The damage caused by the 


collision of the submarine boat 43 and the gunboat Hazard has been proved 


perations by to be very serious. One of the rudders of the Hazard has been found 
ng destroyer jammed into the conning-tower of the submarine boat, and the injury to 
pefore it ama ‘the propeller disclosed when the gunboat was docked gives rise to the 
to. During im belief that it acted as a knife to rip the upper shell-plates of the submarine 
construction “al boat. These facts, which are supported by divers’ observations, make it 
ss. the com ‘certain that no air-helmets or other appliances on board could have 
marines aie SE i the loss of life. Moreover, they raise doubt as to the advantage of 
.“D” class, | attempting to salve the vessel_—Engineering. 
which wire- 5 
there were The ill-fated A3 is one of the earlier types of submarines built for the 
an all-round — ish Navy, and is now practically obsolete for all purposes except that of 
ome for the — _ oast and harbor defence. She was launched in 1903, and has a displace- 
im a oa _ ment of 204 tons with an indicated horse-power of 110 submerged and 450 
y the on the surface, her speed being seven knots below and twelve above.— 
- plan of the Page's Weekly. 
iprovements 
ette, Feb. 10, Hosprrat Suip.—British Admiralty design contemplates a vessel of 5000 
5 tons displacement, steam turbines, and burn oil. She will be a sea-going 
ant and her al with operating rooms, laboratories, and dispen$ary. There will 
O-, € various wards. An elaborate communication telephone system is pro- 
se-power vided. The designing is under direction of Sir James Porter, the medical 
general of the navy. It is the first ship ever built in the world for 
solely hospital purposes. Cost will be $707,500. 
»wer, which 
a Nava Coatinc.—During the recent combined cruise of the second 
orpedoes to of the home fleet and the Atlantic fleet, ships coaled from colliers at 


Bay, with the following results : 
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Tons. Average per hour. 
CE. cuhie mi adwmatioss 829 355.3 
I, oo or ee dow ats gk oe oa 875 328.2 
I OR SEP 318.9 
Agamemnon .............. 616 284.3 


Coaling at Portland from lighters, the battleship Neptune, flagship of 
Admiral Sir G. A. Callaghan, took on board 750 tons in 1 hour 30 minutes 
actual time from the moment the first coal was shovelled into bags in the 
lighters until the last batch of bags was dropped on the deck. The coaling 
party went on board the lighters at 10.57 a. m., and at 12.40 p. m. they had 
returned on board the Neptune. 

Four lighters were used, two being fitted with Temperley transporters 
and two with ordinary gear. 

Admiral Callaghan has addressed a general message to the crew of the 
Neptune congratulating them upon their smart performance in beating the 
world’s record in coaling from lighters—Naval and Military Record. 


Goop Coatinc UNper Apverse Conpit1ons.—On the return to Portland of 
the second division of the home fleet from Torbay preparations were made 
to complete the ships with coal from the dockyard stock. The coal wy 
transferred to the ships by lighters, except in the case of the Falmouth ant 
Bristol, which proceeded alongside the coaiing jetty. The averages wer 
good when the conditions of coaling are considered. A gale was accom- 
panied by heavy seas, and the coal lighters were continually washed down. 
Results : 

Tons received. Average per hour, 


ERGOT 6s cis scwoeir 1,250 260.5 
Ee Ek 5s pict cowseus 500 210.6 
EE hain vid bilabcia'e's-0 300 209.7 
SES TOP COE TET IT 980 174.5 
tly Slee lds oh dich 0 750 169.8 
EE eben as bia tin b a 9. 800 168.8 
I ach cain as 500,40 Oe 140.5 
CE Dicwd. ceatcacask ns (OOO 120.2 
SE A I SAE, 78.5 


On arrival at Gibraltar we coaled to maximum stowage, in a gale and 
deluge of rain. Some good results were obtained, the Triumph creating a 
third record in succession, this time having made the highest known average 
for coaling alongside at Gibraltar. Following are the results: 


Ship. Amey San in. Ayorege, 
SE oc: «5 ona hasta’ « 700 344.26 
NN ass a cnn cneee 890 290.2 
ER hey TR Pe ge 950 193.2 
LAG pd spinnin ess oo ot 965 193 
ES Svea sackaeen eee 1,017 150.6 
a Ay le Se eR 840 148.23 


—The Naval and Military Record. 


CoMMISSIONING OF WARRANT Orricers.—A real avenue from the mess- 
deck to the quarter-deck is now to be formed. As the First Lord of the 
Admiralty has announced, the Board will select from among the younger 
warrant officers from 25 to 30 annually for advancement to the rank of 
commissioned warrant officer, and these selected officers, the best possible 
representatives of the lower deck, will be eligible for further promotion 
to the ranks of lieutenant and commander. This important change is to 
be effected for two reasons. Firstly, it will enable the Admiralty to merease 
more rapidly the number of executive commissioned officers, and, secondly, 
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the step is designed to satisfy those legitimate aspirations of the fleetmen 
which have long been supported by this journal. Henceforward com- 
missioned rank in the real sense will be open to the best men of the Royal 
Navy, and the reform will also tend to stimulate competition for promotion 
to warrant rank. We are sufficiently in touch with the views of naval 
warrant officers to be able to say with confidence that both seniors and 
juniors will unite in welcoming the reform. The seniors will be satisfied 
to attain promotion to commissioned rank after fifteen years service, and 
will be content that higher ranks on the active list are to be opened to their 
juniors. Mr. Churchill's explanation implies that selected warrant officers 
will enjoy opportunities of reaching the rank of commander on the active 
list, while a larger number will become lieutenants and commanders on the 
retired list —The Naval and Military Record. 


Navat Accwents.—July, torr. The sea-going destroyers of the Acorn 
class, about 800 tons displacement, and built especially to keep the sea in all 
kinds of weather, during the maneuvers of the home fleet, proved so un- 
seaworthy that eight were compelled to give up the exercises and return to 
port for a long period of repairs. : 

August, 1911. The Canadian cruiser Niobe struck the rocks off Cape 
Sable, and the English cruiser Cornwall, endeavoring to give her assistance, 
struck near her. 

September, 1911. The submarine A-r, used for training, sank, fortunately, 
when no one was aboard. 

November, 1911. At target practice the battleship Hindustan was struck 
on her quarter by a shell from the battleship Colossus. Some days later 
the chase of a 3-inch gun blew off on the Nymph, destroyer, killing one 
officer and three men. 

December, 1911. The oil in the crank case of a dynamo exploded on the 
battleship Orion, seriously wounding 17 men and 3 officers. 

February, 1912. Submarine A-3 was sunk by her tender, the Hazard, and 
all on board lost. 

May, 1912. The British battleship Empress of India was in collision on 

second with a German sailing vessel at Spithead. The battleship re- 
ceived a gaping hole in her side above the main deck, while the merchant- 
man lost headgear and foretopmast. 

The Empress of India was in mid-channel in tow of the cruiser Warrior 
at the time of the crash. 


New OrGaAnizaTion or British Fieet.—New Classification—The term 
“division” is restricted to its familiar signal-book meaning as a tactical 
unit of variable quantity applicable to any part of a body of ships grouped 
together for tactical purposes. The home fleet and ships are classed in 
fleets according to the status of the commission in which they are main- 
tained by their lordships, ships in the first fleet being in permament com- 
mission with full crews, ships in the second fleet being in commission with 
nucleus crews and receiving full complements of active service ratings on 
mobilization, ships in the third fleet being in commission with reduced 
nucleus crews, or in the “ Matériel Reserve” and requiring reserve men on 
mobilization. These fleets are therefore administrative and not tactical 
classification. 

The home fleet thus divided into three fleets will comprise eight squadrons. 
Each squadron will consist of a battle squadron and cruiser squadron and 
attached ships numbered consecutively. Four squadrons will form the 
first fleet, two the second fleet, and two squadrons and three additional 
cruiser squadrons the third fleet. 

Training Squadron.—The present fourth cruiser squadron will in future 

known as the training squadron. 

Mediterranean Fiect—The present sixth cruiser squadron will in future 

known as the Mediterranean cruiser squadron. 
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Eastern Fleet.—This fleet will comprise the China squadron, Australian 
squadron, East Indies squadron. Other vessels on foreign stations wil] 
continue to be designated as at present, but the vessels employed in New. 
foundland, the West Indies, and on the southeast coast of South America 
will, if combined, be known as the west Atlantic squadron. 

Flotillas reorganized —The organization of the destroyer flotillas wif 
conform to the foregoing system. The present first, second, and seventh 
flotillas will be reorganized into four flotillas, to be known in future as the 
first, second, third, and fourth flotillas. The present third, fourth, and fifth 
flotillas (nucleus crews) will be also reorganized into four flotillas, to be 
known in future as the fifth, sixth, seventh, and eighth flotillas. The vessels 
composing the present sixth flotilla will in future be included in the home 
port flotillas. 

The first, second, third, and fourth flotillas will in normal circumstanees 
be under the orders of the commander-in-chief of the home fleets. The 
fifth, sixth, seventh, and eighth flotillas will form the command of a 
officer, styled “ Admiral of Patrols.” This officer will be under the direg 
orders of the Admiralty. 

The submarine sections in home waters will also, from May 1, be 
arranged in nine sections. They will remain under the general controlg 
the inspecting-captain of submarines, who will be responsible to the om 
mander-in-chief of the home ports for those sections where assigned} 
port defence, and will be responsible to the admiral of patrols for them 
mainder.—Naval and Military Record. 


ITALY. 
VESSELS BUILDING, 
Name. Displacement. Where Building. Remarks. 

Battleships. 
Dante Alighieri ...... 19,000 Gov't Yard, Castellamare. Launched Aug. 20, 1910, 
CAVOUF. ... ceccccsees 22,000 = - Spezia. ~ Aug. 10, 1911 
Giulio Cesare ......... 22,000 Ansaldo-Armstrong. bad Oct. 16, 1911, 
Leonardo da Vinci... 22,000 Genoa (Odero). - Oct. 14, 1911, 
Andrea Dorea ........ 25,000 Spezia. Building. 
gS SR 25,000  Oastellamare ” 

Scouts. 
QURBTD. ccrcceccovecccee 3400 Venice. ts Aug. 19, 1911, 
PR eecnsnccuce secs 8400 Castellamare. “ Feb. , 192. 
Nino Bixio............ 3,400 - * Dec. 28, 1911. 


The Rivista Nautica states that the Italian Board of Admirals has decided 
to build super-Dreadnoughts of 29,000 tons displacements and 25 knots 
speed with an armament of ten 14-inch and twenty 6-inch guns. e esti- 
mated cost of such a battleship is $18,000,000. The Italian Navy will it- 
crease her fighting fleet by 10 Dreadnoughts to be laid down in the near 
future. While the Italian Navy has not yet a single Dreadnought in 
“ommission there are six building and not vet completed—Marine Rund- 
schau. 


Docxs,—The floating and experimental dock for Italian submarines has 
been completed by the Fiat Company and a second dock, capable of going 
to sea with its own power, is being built at the Fiat Company's works at 
Spezia.—Marine Rundschau. 


In view of the increased naval problems by the acquisition of Tripoli 
and Cyrenaica it is contemplated to considerably increase the strength of the 
Italian Navy and also that of the Austrian Navy that these two navies may 
be superior to that of France. The two triple alliance countries cam at 
present only oppose a combined force of 17 battleships against 22 Fr 
battleships and as the new French program provides for 28 Dreadnoughis 
or super-Dreadnoughts, Italy should, in 1920, have an additional 15, 
Austria 1o battleships. 
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The armament of the Andrea Dorea and Duilio will comprise fifteen 12- 
inch mounted in five triple turrets. The armor belt will have maximum 
thickness of 10.5 inches. Their speed will be 23 knots, with horse-power of 
38,000. Are 525 feet long, and 88.5 feet beam, drawing 29 feet. 


All Italian battleships have Bullivant torpedo-nets. 


Italy is building 14 destroyers of 600 tons, two of these will have motor 
engines.—Marine Rundschau. 


SusmersisLe Boat “ Atropo.”—This boat was launched on March 22. 
Her principal dimensions are the following: Length, 146 feet; beam, 14 
feet 5 inches; displacement (submerged), 320 tons. 

When the boat is run on the surface, her two propellers are driven by 
two-cycle oil engines of Messrs. Krupp’s own type, and aggregating 600 
effective horse-power. When submerged, she is driven by two electric 
motors, as in the case with all submarine boats. The contract speeds are 
125 and 8 knots respectively on the surface and submerged. Her radius 
of action on the surface is 1300 miles, and under water 40 miles.— 


Engineering. 


Auxmiary Vesset.—The Italian cruiser Giovanni Bausan is to be con- 
yerted into a distilling and tank ship—Marine Rundschau. 


Personnet Nortes.—New Italian regulations provide that cadets shall 
enter at ages from 12 to 16, take four years training and education, when 
they shall be eligible to commissions as officers at ages of from 16 to 20. 
The old regulations provided for entrance ages of 17 to 19 years. 


December 31, Italy had 35,753 men in the navy exclusive of officers. 
$830 of these men belong to the different categories of reserves. 


During the first nine months of ro1t the Italian Navy was being pre- 
pared for the war with Turkey. The most notable feature was in the 
personnel of officers. Ninety-nine officers, who were inferior in qualifica- 
tions, were retired from service. Eight of the nine viceé-admirals who were 
on the active list at the beginning of the year were retired, three because of 
having reached the age limit, and five were compulsorily selected out, leav- 
ing the squadron commander “ Aubry ” the only one in active service. 


The recruiting and training of officers has been remodeled according to 
the British methods. The strictest regulations are being enforced for 
officers to qualify for promotion and a strenuous system of selecting out 
has been adopted. 

The peace strength of the personnel has been fixed at 28,500 men and 
active service limited to three years with special rewards for continuous- 
service men.—Marine Rundschau. 


Navat Accipents.—February, 1911. While exercising at anchoring mines 
at Spezia, one exploded prematurely and three men were killed and two 
wounded. 

August 12, 1911. The battleship-cruiser San Giorgio, one of the best and 
Most powerful units of the Italian fleet, was badly wrecked on the rocks 
of Posilippo. She was refloated and left her dock completely repaired and 
took her place in the squadron on April 2, 1912. 

ember 18, 1911. The destroyer Pontiere, having run aground, was 
completely wrecked by a hurricane which caught her while in that un- 
fortunate predicament. 


SALvAce or tHe “SAN Grorcio.”—This vessel, while entering the harbor 
of Naples on August 12, 1911, steaming at 13 knots, ran ashore on Gaiola 
off Posilippo Point. 








— 








Soy te ee eee 








_ a ae 





768 PROFESSIONAL NOTES. 





The San Giorgio is a four-funnelled armored cruiser completed in 1971 
displacing, when she struck, 10,580 tons, 430 feet long, 68.75 feet beam, 
with speed of 22.5 knots, and armed with four 10-inch, eight 8-inch, and six. 
teen 3-inch guns. 

Water poured into the fore and amidships double bottom and powder 
magazines, the stokeholds, the longitudinal and transverse bunkers, and the 
entire fore part of the vessel up to the engine room bulkhead. The Kingston 
valves were sprung out of place so that the condenser pumps had to run 
night and day to save the engine room from being entirely flooded. 

The ship took in about 4300 tons of water, and was in a very unstable state 
of equilibrium, and exposed to the dreaded libeccio (southwest) gales. 

She was first secured by two anchors from the bows, and one towards the 
southwest, and these moorings were strengthened after three days. Battle 
ships anchored to windward continually to afford a lee for operations, 

The work was under the immediate direction of General Valsecchi, the 
head of the corps of naval engineers. 
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POSITION OF THE SHIP ON THE Rocks, AUGUST 29, IO1I. SHE WAS UP BY THE 
STERN WITH SUBMERGED TorPEpo-TuBE ABove WATER, AND WAS 
CANTED 6 DecrEES TO STARBOARD. 


There were four stages into which the operations were divided, all of 
these proceeding simultaneously : 

1. Lightening the ship. This was done by large floating cranes. Re- 
moval of coal, fresh water and stores made but 600 tons difference. The 
guns and mechanism with fore and aft conning-towers made 1070 tons, and 
the amount of armor eventually stripped off was 95 tons. The two fore 
funnels were also sent ashore. : 

2. Expulsion of water. The steam pumps on board were used—a pumping 
plant was assigned to the various sections of the vessel. Dams of cement 
made as the work progressed. Collision mats, strengthened first by placing 
steel nets and cushions of tow over the holes, were used to stop leaks. The 
compartments representing exceptional difficulties were filled with cork, 
barrels and earthenware jars. When the forward torpedo room was cleared 
a centrifugal pump of 200 tons, and a piston pump of 40 tons were set up 
therein. The capstan room next was used similarly, and so on. The two 
fore boiler rooms, 49,392 cubic feet of water, were prepared for clearing 
by compressed air. 

3. Cutting away the rock. Small charges of dynamite were used to 
blast away portions of the rock, and these had scarcely any appreciable effect 
on the friable volcanic tufa which opened up in fissures instead of splinter- 


ing. 
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4 Use of external lifting appliances. Use of slings under her keel 
imited to her extremities. Six cylindrical iron caissons were obtained 


oak with a lifting thrust of 350 tons; dimensions, 65.6 feet long by 16.4 


\ 








, SEPTEMBER 14-15, III. 


ON THIS OCCASION THE VESSEL WAS GOT OFF. 
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feet in diameter. Eight smaller ones of 55 tons thrust each were obtained. 
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cylindrical form was found to be very advantageous. Six wooden- 
pontoons of 150 tons each lifting capacity were also obtained. The 
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total lifting power was thus 3440 tons. This is without counting the power- 
ful floating cranes. 

Armor was stripped from ship’s side so as to secure thereto six pairs of 
iron brackets—projecting 14.76 feet therefrom—which served as liftj 
points for four pontoons. The first of the large cylindrical caissons 
arrived on August 31, from builders or ten days after being ordered 
Five steel hawsers under keel were used to connect them. The compressed 
air was furnished by the Vulcano repair ship. 

On September 8 an_ unsuccessful attempt was made by the Dandolo to 
tow the vessel off. Work progressed rapidly. All the cylinders were put 
in place, more weights disembarked, three 75-ton floating cranes were placed 
so as to lift the stern, and divers kept blasting the reef. A total lifting 
force of 2500 tons was finally in use. On September 15, the Sicilia made 
fast with four towing hawsers 270 fathoms in length, composed of two 
lengths of 2.4-inch chain, spliced between lengths of 19-inch hemp rope. This 
was successful, the San Giorgio being pulled off the reef. 

The next day she was placed in dry dock at Naples, and on March a1 
1912, she was floated, as good as new, and completely ready for taking her 
place again in the fleet. 

These points for future reference in the construction of vessels were 
brought out forcibly by General Valsecchi : 

(1) Dynamos should be run by internal combustion engines. Th 
atmospheric exhaust rendered the use of water lighters necessary durig 
the whole of the salvage operations. 

(2) The inner bottom of a vessel should be made of mild steel instead 
of the high tension steel giving it 10 per cent greater thickness to ensure 
the same resistance. This change would add but 12 tons to the weight ofa 
ship like the San Giorgio, would give greater ductility, and therefore be 
less likely to rupture under similar circumstances. The parts of the bottom 
whereto the Kingston valves were secured should be of an undulating form 
to increase elasticity. 

(3) The use of compressed air was rendered practically impossible be- 
cause of the many small holes drilled in water-tight bulkheads for attach- 
ment of various objects and not plugging them when the use for them had 
ceased. The so-called water-tight stuffing boxes in the bulkheads are 
another source of danger. 

This salvage is surely a remarkable piece of engineering, even when the 
facts of the good weather, nearness to a naval base, and that three or four 
warships were always present to moor to windward and give the San 
Giorgio their lee, are given undue weight. 

For a further detailed description the special supplement of the Riviste 
Marittima published in April, and the London Engineer of April 19 and 
26, 1912, from which two the above account is condensed, should be con- 
sulted. 


JAPAN. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. To be 
Battleships. completed. 
Kawachi ... ........ 20,800 Yokosuka. Completed trials and com- 
missioned May, 1912. 
a 20,800 Kure, To be commissioned 
July, 1912. 
PREP bcescestccceccess 30,000 * Building. 
Armored Oruisers. 
BEB sccocceses cee 27,50 Vickers. Launched May 18, 1912. 1913 
Haruna............-- 27,500 Kobe. Building 1915 
Kirishima........... 27,500 Nagasaki. “ 1916 
SS 27,600 Yokosuka. Ordered. 1914 
Protected Cruisers. 
Shikuma.... ... ae 5,000 Sasebo. Launched Apr. 1, 1911. 1912 
a 5,000 Nagasaki. “ Oct. 3, 1911, 1912 


le a 6,000 Kobe. “ June 29, 1911. 1913 
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Japanese Navat Expansion.—The Tokio Asuhi credits the Minister of 
the Navy with the following statement at a secret session of the Fourth 
Section of the Budget Committee in reply to an interpellation on the con- 

red naval expansion program, postponed from the present year. 

= Minister is reported to have said: “It is impossible to tell with 
exactitude just now how the naval scheme is to be carried out from the 
fiscal year 1913-1914, but if the financial condition of the government allows 
it will be necessary to build 18 vessels to form a unit of the fighting line— 
eight battleships of the super-Dreadnought type and eight (possibly only 
six) armored cruisers of the latest type. In addition, sixteen smaller 
cruisers and special service vessels must be constructed, but the cost of 
these latter would be comparatively small. The whole of this new fleet must 
be constructed in seven years from next year, 1913. Possibly if the financial 
conditions are stringent the period could be extended to ten years. Asa 
seven-year scheme the annual appropriation would be $25,000,000, as a ten- 
year scheme $17,500,000. Without these sixteen vessels it would be possible 
for Japan to fight any battle worthy of the name against the 21 big ships 
which ‘a certain power will have at that time. This forms the irreducible 
minimum of naval expansion.—Shipping, Illustrated. 


Even if America continues to lay down two Dreadnoughts or super- 
Dreadnoughts a year her strength in this type of ship in 1920 will, as com- 
pared with that of Japan, be as follows, on the assumption, of course, that 
the new Japanese program is adopted and completed to time: 


Completed Dreadnoughts in 1920. 


America. Japan. 
ME WHR I2-inch GuNs. ...... 0. cccecscccccccccces 8 2 
SENEOND EA-H0CM MUNS. ... 2. ccc ccccesncsievess 4 4 
Armed with 14-inch or heavier guns................. 12 17 
24 23 


—Scientific American. 


JAPANESE NAVAL CONSTRUCTION, I9QI2. 


Completed. Building. 
TT re er ee 13 3 
PPOEROG CTUISETS. .. 6. cic wd cdinsodbue oa 13 4 
Second-class cruisers ..........c.e0se00. 9 3 
‘Dmird-class cruisers ............cccceees 8 
Coast defence vessels ..............2.6: 7 oo 
| SS ar 4 I 
ODS kool. od Ve oWeltls UURs Beue 6 
Torpedo depot ships...................- 2 “ys 
EES v4 <cs cas sedeobnesen geet nee 538 2 
RRS ©: i.3%5'se ald URLS ae Rae 57 ite 
I S's 5 o'c ccldw'us 6 gb beiues de aRenae 6 12 I 


Tue Bupcetr.—The Marine Minister Saito stated to the Budget Committee 
Japan requires 18 super-Dreadnoughts which should be built in the 
course of 7 years after 1913. When Minister Saito was questioned in 
regard to this reported government policy to so largely increase the navy 
he said that the plans were not ready to be published as it was a secret of 
National defence, but he stated that it was contemplated to have 6 addi- 
tional armored cruisers instead of 8. The contemplated program of 18 
new ships includes the Kawachi and Settsu, as also the Akt, which, latter, 
would, however, not be equal to the newer proposed super-Dreadnoughts 
of which they want 8, and also 6 or 8 new armored cruisers. The financial 


conditions are such that this increase is postponed another year.—Marine 
Rundschau. 
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Among other features of the new budget there is a sum of $19,500 for 
entertaining foreigners. 

In a comparison of the personnel strength of the navies of England and 
Japan it is claimed that there is no need for having any cadets enter the 
Japanese Navy during the next few years because the comparison shows: 


Warship. gn Cee Officers. Men. 
EPS ere 2,105,450 4818 104,300 
POOR 8k le ages 3034 52,800 


Docxs.—The floating dry dock that has been building at Sasebo during 
the past four years has been launched. This has a capacity of 30,000 
length 7768 feet, width is 331 feet. This is the largest dock in Asiatic 
waters at the present time.—Marine Rundschau. 


The battle-cruiser Kongo will leave Vickers’ works shortly under the 
command of Captain Idekenji, now naval attaché at London. 

















“ KAWACHI.” “ SETTSU.” 


Length, 480 feet; 20,800 tons; speed, 20.5 knots; building; armament, 
twelve 12-inch; ten 6-inch; twelve 4.7-inch. 
—From Brassey's Annual. 


The fast battleships Kongo, Haruna, Kirishima, and Hiyei will each have 
eight 13.88-inch guns. This new gun will weigh 8 tons and will fire a 
shell weighing 1861 pounds. The life of each gun is to be 250 shots with 
full charges. 

Speed will be 25 to 27 knots with 75,000 horse-power. The armor at water 
line is 9.9 inches thick. They will have sixteen 6-inch guns. The 
ship Fuso is reported to be of 30,000 tons and to mount 15-inch guns. 


“ Ax” anp “ Satsuma.”—The Aki and Satsuma, recently commissioned, 
are the first large battleships to be built in Japan, and consequently mu 
interest attaches to them. The latter was built at Yokosuka, the former at 
Kuré. There was a lapse of five years between the laying down and com 
missioning of the Aki, but during this period much other construction work 
was underway. Much discussion has been caused by the fact that the 
Japanese have held to the six-inch and eight-inch guns ; or to a three-caliber 
ship, and they are presumably reasoning from lessons of the late wat. 
There is, however, reason to believe that the departure from the “ all-big- 
gun” ship was due to the fact that the Japanese Admiralty considered 
difficulty of building such at that time too great to conquer. 
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The Satsuma is a bigger and better Lord Nelson, and is the last word 
in the three-caliber ship. The Kawachi and Settsu, now under con- 
struction, carry only twelve 12-inch guns. The Aki is slightly the larger 
of the two ships. 


The ion of these ships protected by armor is greater than that in the 
Lord Nelson and much greater than that in the Danton. The Danton has 
the most freeboard. These Japanese ships are superior to the Lord Nelson 
and Danton. ‘ 4 

The Aki has Curtis turbines, and the Satsuma reciprocating engines, and 
the latter has one less funnel than the Aki. The Aki made easily 21 knots 
with 25,000 horse-power, while the Satsuma made but 20.5 knots with 18,500 
horse-power. The boilers are Japanese, Mijabara. The turrets are worked 


poth electrically and hydraulically. Both vessels carry torpedo-nets.—La 
Vie Maritime. 




















Length, 481 feet ; beam, 83.3 feet ; draft, 28.5 feet; displacement, 19,250 tons ; 
armament, four 12-inch; twelve 10-inch; twelve 6-inch; 
four 3-inch; 5 submarine torpedo-tubes. 


Some Navat Accipents.—November, 1911. A charge exploded in a 12- 


inch turret while proving the gun. All the mounting was wrecked and 10 


men were killed. 
torpedo-boat destroyer, Harukase, struck by a gale, was lost, with 
45 men of her crew. 
The breech block of a 30.5-cm. gun was blown out at target practice in 
Bay by which 10 men were killed. 


PERU. 


Peru purchased the old French armored cruiser Dupuy de Lome for 

This vessel left the Lorient in April, 1912, for Callao. The firm 

@ Creusot is now building a submarine of Laubeuf type for Peruvian 
avy. 


PORTUGAL. 


ProcRess IN 1911.—Portugal has adopted a naval ship building program 
to provide the republic with three battleships each of 20,000 tons, three 
scouts of 3500 tons, 12 destroyers of 820 tons, and 6 submarines of 350 tons. 
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They also will have 3 wireless stations. Total cost for Portugal is esti. 
mated at $40,750,000. The Portuguese cruiser San-Rafael was stranded and 
lost. Her crew were all saved October 21, 1911.—Marine Rundschau. 


RUSSIA. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks, 
Battleships. 

Sevastopol... ......-seeees 28,000 St. Petersburg (Baltic Wks.). Launched June 2, igi), 
Petropavlovsk ......-..... 23,000 “= = - Sept. 9, 1911, 
PORGR VG. 2.00 cccces cece cvcccs 23,000 - (Admiralty Yd.). “ July 10, 191, 
Gangoot ......... Sans uinaies 23,000 Ad . - Oct. 7, 1911, 
Emperor Alexander III.. 22,500 Ivan Bunge Co. (Clydebank). Building. 

Empress Marie............ 22,500 ” - 3 

Catherine II ..........++... 22,500 Nikolaieff (Vickers). = 


Tue RusstIaAn SuHipsuiLpiInGc Procram.—The Russian Ministry of Marine 
has reduced very considerably the demands originally made for the increase 
of the navy, and its latest program, which, it is thought, will probably k 
decided upon, provides for the construction between 1912 and 1917 of four 
battle-cruisers, four small armored cruisers, 36 destroyers, and 12 si} 
marines. Nevertheless the cost of the whole work, including the develop 
ment of bases in the Baltic, will not be less than £54,000,000. The battle 
cruisers will be the most formidable ships of their class yet designed, their 
armament consisting of twelve 14-inch guns. Their speed is to be 27 knots 
The four small armored cruisers will displace 8000 tons, while the destroyers 
will steam 36 knots. Coincident with the shipbuilding program is a scheme 
for the development of Reval as a naval base in place of Cronstadt, with the 
object of securing a depot that shall be more or less ice-free all the year 
round. At Reval there are to be built five dry docks, two for ships of the 
largest size, one for cruisers, and two for destroyers. In addition, a British- 
designed floating dock with a lifting capacity of 40,000 tons will be built, 
and stationed there. Cronstadt will be maintained simply as a repairing yatd 
Russia already has seven Dreadnoughts under construction, four on the 
Baltic and three on the Black Sea, the building of all being under the super- 
vision of British firms.—Page’s Weekly. 

This program was adopted April 30,1912. 


Tue Russtan Brack Sea Fieet.—A naval program which has just been 
submitted by the Russian Minister of Marine (Admiral Grigorovitch) to 
the Duma proposes that the Russian Baltic fleet shall have two squadrons, 
each comprising eight battleships, four armored cruisers, eight protected 
cruisers, thirty-six torpedo-boat destroyers and twenty-four submarines. 
The Russian Black Sea fleet, which is of secondary importance, is to be, 
at any rate, stronger than any two of the most powerful navies maintained 
in that sea; and the construction of the following new ships has been pro- 
posed: Three battleships, with a displacement of 22,000 tons each (two of 
these ships are to be built at Sebastopol and one at Nikolaieff, in Vickers 
yards; the cost of these ironclads will be something over $10,000,000 each; 
one ship is already in course of construction at Sebastopol and the other 
at Nikolaieff ; nine torpedo-boat destroyers of an improved Novick typ 
with a displacement of 1oso tons, and a speed of 35 knots (the estimated 
cost of each of these destroyers is $1,060,000; four are to be built in the 
Nicolaiff Arsenal) ; and six submarines, three of which are to be of the 
Holland type. Altogether, the program of Admiral Grigorovitch contem- 
plates an outlay of $250,000,000; the admiral insists that it is necessary that 
Russia should have a powerful fleet as an essential condition of the integrity 
and independence of the country, and as a means of maintaining the peace 
of Europe.— Shipping, Illustrated. 





S&S Hops 


=z SrEeososeoe sts 


Zens’ 





of Marine 
he increase 
robably be 
17 of four 
id 12 sik 


‘iring yard, 
yur on the 
the super- 


; just been 
ovitch) to 
squadrons, 
protected 
ubmarines. 
» is to be, 
naintained 
been pro- 
h (two of 
n Vickers’ 
),000 each; 
the other 
yvick type, 
estimated 
uilt in 
be of the 
h contem- 
-ssary that 
e integrity 
the peace 





. 


PROFESSIONAL NOTEs. 775 


A floating dock is to be built at Nikolaieff capable of accommodating the 
new Dreadnoughts. Designed to float 40,000 tons and to be completed 


March, 1912. 


Nores.—The schoolship Rynda has been fitted with Diesel motors. The 
Russian chain of wireless stations has been increased by new stations in 
Kamchatka and Siberia. 


Auxmiary VesseLs.—The Russians are paying a great deal of attention 
to mine-laying vessels. Three old ships were rebuilt and completed as mine 
layers, viz.: Ladoga, Narowa and re The transports Beresan and 
Schilka are being converted into mine-laying vessels in the Black Sea. 
These mine-laying vessels are now organized into a squadron of mine layers 
under special command.—Marine Rundschau. 








“ GANGOOT.” “ PETROPAVLOSK.” “ PoLTAVA.” “ SEVASTOPOL.” 


Length, 590 feet ; 23,000 tons; speed, 23 knots; armament, twelve 12-inch, 
sixteen 4.7-inch, 4—small. 


—From Brassey's Annual. 


The Russian Navy will build at Nikolaieff a submarine boat for mine- 

purposes, 170 feet long and of 500 to 700 tons displacement, fitted 

with Curtis’ turbines for surface cruising and electric motors for sub- 

merged runs. The boat will have two torpedo-tubes and will carry four 

joes. The mine-laying outfit will be located in a caisson, built above 

the hull, divided in two compartments and running the whole length of the 

: h compartment will stow 30 mines and mines will be laid from 
the after end by means of an endless chain—Shipping, Illustrated. 


The Russian school of aviation has received four flying machines of the 
¢wport type. Sixteen more of this type have been ordered from France. 


_ Arictes or War—The Czar has changed the Russian Navy regulations 

m regard to surrendering a ship of the navy so that it now reads: “ It is 

the duty of the captain to destroy his ship when there is no possibility of 

continuing the action, and when there is any likelihood of being captured 
enemy.— Marine Rundschau. 
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SPAIN. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks, 
Battleships. 
Bapafia. .......0000+-00s 15,400 Ferrol.- Launched Feb. 6, 1912, 
Alfonzo XITI.........-. 15,400 * Launched. 
Fates £ ssccavcseses see 15,400 “ Building. 


These ships are notable for the great fighting power embodied in limited 
dimensions. The length between perpendiculars is only 435 feet; the 
78 feet 6 inches; and the draft, 25 feet 6 inches; with a displacement of 
15,450 tons. Eight 12-inch guns are mounted, and the twin-gun barhettes 
are so arranged that all of the guns may fire on either broadside, while six 
may fire ahead and six astern. This has been achieved by placing two guns 
on the port side and two on the starboard side, with a very considerable 
distance separating the barbettes in the longitudinal line; the only obstrue 
tion is one funnel, so that the guns have a very wide arc of training on both 
beams. The other guns are, of course, mounted in center line barbette 
forward and aft. There are also ten 4-inch guns on each broadside, all of 
them within the side armor of the ship. Four of the 4-inch guns fire ahew 
and four astern. As regards protection, the main belt is 9 inches thi 
while above this is 6-inch armor and a 3-inch upper strake to protect 
upper works and to form the 4-inch gun battery. The barbettes are of 
inch armor. The main belts on the broadside extend right fore and aft 
but are reduced forward and aft to 4 inches in thickness. A notable feature 
is that, almost extending the whole length of the ship, there is on each side 
forming the interior wall of the coal bunkers, a fore-and-aft armored bulk 
head 1% inches thick. The boilers are of the Yarrow type, and the tur 
bines of the Parsons’ design; these are designed to give a power which, it 
is anticipated, will drive the ship at a speed of about 20 knots. The vessel, 
too, has a large radius of action—7500 nautical miles—so that it must be 
recognized that in her design there has been achieved a most satisfactory 
compromise of conflicting claims.—Engineering. 


UNITED STATES. 
VESSELS BUILDING. 


3 x n 
No. Datthunipe. R nots. Where Building. Mar. 1. s to 
82 Wyoming.... 2% Wm. Cramp & Sons. 93.5 94.9 97.0 
83 Arkansas.... 20% N. Y. Shipbuilding Co. 90.9 7 4.0 
34 New York... 21 Navy Yard, New York. 26.8 80.4 36.3 
GT. WR cecccees 21 N’pt News 8S. RB. Co. 56.1 69.0 61.9 
35 Nevada ...... 20.5 Fore River Co. 0. 0. 0. 
87 Oklahoma... 20.5 N.Y. Shipbuilding Co. 0. 6 a 


Tue New Unrtep States Batttesuirs “ Nevapa” anp “ OKLAHOMA!= 
The navy has every reason to be pleased with the design of our latest 
battleships, the Nevada and Oklahoma, contracts for the construction 0 
which have recently been let to the Fall River and the United States Ship 
building Companies. These ships represent, to a greater degree than any 
of their predecessors, the united experience and thought of the various 
branches of the naval service; and the officers of both line and staff unite 
in the belief that these two ships are the most powerful vessels afloat of 
under construction to-day. The armor plan is particularly effective 
decidedly original, and in a comparison with previous vessels it will bem 
that there are some very radical departures from existing practice. 

The Nevada will be driven by Curtis’ turbines and the Oklahoma by 
reciprocating engines. The boilers in both ships will be fired exclust 
with oil, and they will carry no coal. The estimated speed is 20% knots. 
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The considerations which led to the adoption of the three-gun turret 
were that, by elevating, training and firing the three guns together, great 
i will be rendered to the spotter in determining the fall of the 
shots, and he will be able to telephone the corrections with much greater 
than he could if the guns were fired separately. The armament 

will consist of ten 14-inch guns, carried in four turrets, disposed as follows: 
On the forecastle deck will be first a three-gun turret, then a two-gun 
turret. On the quarter deck will be a two-gun turret and astern of that a 
turret. This arrangement will give a concentration of fire 

jor to that obtainable from the ten 14-inch guns of the New York and 


sy _ Texas, which will be mounted in five two-gun turrets. 


The new 14-inch 45-caliber gun is a far more powerful weapon than the 
, 12-inch gun, mounted on the Delaware and North Dakota. The 


muzzle energy of the 12-inch piece is about 49,000 foot-tons, whereas that 


of the 14-inch piece is about 66,000 foot-tons. Moreover, its shell, which 

ighs 1400 pounds as compared with the 870-pound weight of the 12-inch 

carries a much larger bursting charge of high explosive and, therefore, will 
be rtionately more destructive. 

principal interest of the new ships lies in their great defensive power. 

Wot only will they carry a much greater weight of armor than has been 

arried, or is to be carried, by any ship built or building, but the armor 


"will be disposed to greater advantage. The chief duty of a warship is to 


maintain her stability and her mobility, and at all times present a completely 
emplacement for her guns. In other words, she must not only 
catty her guns into the fight, but she must nurse them through all its savage 
hammering, so effectually that they shall be able to pour shell into the enemy 
wtilthey have silenced or sent him to the bottom. 
So let us see how these conditions have been met in our new ships. 
the North Dakota, for instance, as a basis of comparison, we find 
that the armor protection has been entirely removed from the secondary 
battery of s-inch guns—a wise step, which might well have been taken 
several years ago. For it is a fact that the 5, 6 or 7 inches of armor with 
which the secondary batteries of warships of to-day are protected, will 
simply serve as a shell-burster, delaying the high explosive 14-inch shells 
enough to cause the little firing hammer within the shell to leap 
forward and detonate the high explosive, the burst taking place after the 
shell has passed through the armor and is well within the body of the ship. 
So the torpedo-defence guns will have nothing in front of them except the 
oy ¥-inch or %-inch plating of the ship’s side, which may very well 
allow the shells to pass through without bursting among the gun crews 
crowded about the guns. 
The most important armor on a ship is undoubtedly the belt armor upon 
the hull itself; for to this is committed the a of keeping the ship afloat 
and preventing projectiles from striking a vital blow in the magazine, boiler 


_fooms or engine rooms. In the new ships the belt will be 17% feet in width 


and, at mean draft, it will extend from 9 feet above to 8 feet 6 inches below 
the water. It will have the unprecedented thickness of 13% inches, which 
it will maintain from its upper edge down to within a few feet of its bottom, 
where it will begin to taper to a minimum width at the bottom of 8 inches. 
Very rarely, if ever, will the bottom edge of this deep belt be rolled out of 
water, exposing the thin plating below. This belt will extend for over 400 

along each side of the ship. It will terminate well forward of No. 1 
; e, where it will be carried, with the same depth and thickness, en- 
tirely across the ship. At its after end the belt armor will be carried at its 
full depth of 1714 feet to a point about 70 feet aft of No. 4 barbette. Here 
there will be a jog, the depth of the belt decreasing from 17% feet to 8% 


; feet, at which depth it will be continued aft for another 60 feet. Transverse 


= ds of the same thickness as the belt will here be carried across the 
ip. 

An important feature of the side armor is the manner in which the plating 
will be laid on the ship. Hitherto the armor has been placed horizontally, 


i 
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in two strips, with a continuous horizontal joint, located slightly above the 
water-line, between the upper and lower strip. This had the disadvantage 
that it presented a continuous line of cleavage, near the water-line, and, 
therefore, at a most vulnerable point. In the new ships the armor plates 
are laid vertically, the joints being vertical and the plating extending the 
whole depth of the belt without any continuous joimt at the water-line. 


> This is a most important improvement which will add greatly to the pro- 


wer of the side armor. Associated with the heavy belt in the 
F protecting the ship’s stability are two protective decks—a lower 


ion with the bottom of the armor plate 8% feet below the water-line. 
slopes of this deck are 2 inches in thickness. On the deck above (the 


z. =) is an upper protective deck, 3 inches in thickness. These two 
0 


provide an excellent protection against plunging fire, and also against 
fragments of shells which might be exploded in passing through the thin 
ip's plating in the wake of the gun-deck. : 
ally massive is the armor protection for the main gun positions. 
The barbette armor extends, with a thickness of 13 inches, from the turret 
down to the upper protective deck, and from the upper to the lower pro- 
tective deck the thickness is reduced to 4% imches—this because of the 
tinch protection afforded by the side armor. The turret armor is equally 
massive. The port plate is 16 inches on the two-gun turrets and 18 inches 
on the three-gun turrets, and the side and rear armor is 10 and 9 inches in 
thickness, while the roof carries 5 inches of armor. 

The battle of the Sea of Japan showed how important it is to thoroughly 
protect the positions from which the fighting of the ship is controlled, 
and particular attention has been given to this in our new design. The 

“tower and the signal station back of it each carry no less than 16 
inches of armor, and to protect the communications—telegraph and tele- 
phone wires, voice tubes, etc—the section upon which conning-tower and 
signal station are supported has walls of 16-inch armor, which are carried 
down to the protective decks. 

It will be noticed that the new ships have but one smokestack—and 
thereby hangs a tale. The new ships, as already stated, will burn fuel 
oil exclusively. This has enabled the designer to dispense entirely with 
coal bunkers—the oil being carried chiefly in the double bottom of the 
ship. The omission of bunkers sets free a large amount of space below 
decks, which has enabled the designer to concentrate all of the six boiler 

ts at the center of the ship, where they occupy only 65 feet 


of her length. Hence, it was possible to use a single smokestack, placed 


immediately above the boiler rooms, and hence, again—and this is the im- 
portant point—it was fountl possible to place around the whole of the 
a massive redoubt of inclined armor with walls everywhere 13 


r © inches in thickness. This redoubt extends from the upper protective deck 
© tothe spar deck, and that portion of the smokestack and uptakes which is 
| within the structure of the ship will be completely protected against per- 


The importance of this construction will be appreciated, when 


"we bear in mind that, in the Japanese War, it was the perforation of the 


_—, which contributed largely to the collapse of the Russian ships. 
poisonous gases, escaping between decks, were drawn down and dis- 


q Seminated throughout the ship, frequently driving the crew from their 
- Quarters. 


From the above description it will be evident that in the Nevada and 


_ Oklahoma the United States Navy will possess two fighting ships which 
| will be the equal, if not superior, to any ships in their gun power and which 
_ Will be greatly superior in their power of endurance in a long-drawn-out 


If Congress will only be wise enough to add year by year the two 
tleships which represent the minimum requirement of our navy, we shall 
M a position to maintain our standing among the navies of the world. 

than two battleships a year be authorized, our navy will steadily 

retrograde —Scientific American. © 
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The Florida’s speed of 22.54 knots has only been nearly equalled } 
Vanguard (English) with 22.50 knots to her credit. Y the 





The Texas was launched May 18, 1912, at Camden, N. Y. 


Tue “Hentey.”—The principal dimensions of the torpedo-boat de 
stroyers Henley are as follows: Length between perpendiculars, 280 fee: 
length over all, 293 feet 1044 inches; breadth moulded, 26 feet 4% inches: 
trial displacement, 742 tons; trial draft, 8 feet 4 inches. Battery—five » 
inch guns, three 45-cm. torpedo-tubes on deck, two .30-caliber automatic 


ns. 

The machinery spaces occupy the amidship portion of the destroyer, the 
installation consisting of four Fore River-Yarrow water-tube boilers, The 
vessel is fitted with two 18-stage Curtis reversible marine turbines, 63 inches 
in diameter and capable of developing 5500 S. H. P. each, at about gi 
revolutions per minute, which will give the vessel a speed of 29% knots per 
hour. For the purpose of bettering the economy of consumption of steam 
at low speeds there has been fitted at the forward end of each turbine, and 
connected to it by means of a jaw clutch, a 10/2 x 22 x 10 inch stroke vertical 
compound, reciprocating engine, which at 16 knots is intended to develop 
400 I. H. P. at 280 R. P. M., with a steam pressure of 250 pounds in the 
high-pressure chest. The steam, after passing through this engine, i pat 
through the turbine and the energy remaining in the steam after 
through the reciprocating engine is extracted down to the last cum 

ressure in the turbine. Shop tests of this unit conducted by the Nav 

oard last December, showed, according to the report of the Board, tha 
the gain in economy at 16 knots amounted to 33 per cent; at 13 knots, 624 
per cent, and at 10 knots, 98.96 per cent over the performance of the tur 
bine under similar conditions of steam. The contractors guaranteed that 
the gain at 16 knots would be 25 per cent. It is expected that the Henly 
will be the most economical torpedo-boat destroyer in the U. S. Nava 
all speeeds from 10 knots up to 31.—The Nautical Gasette. 


It is probable that the new fuel ships authorized by the Naval Approprie 
tion bill now pending in the House Naval Committee will be constructed 
so that they can be converted into coal or oil carrying vessels. As fata 
that is concerned all of the fuel ships will be built so that they carry either 
fluid fuel or coal. This can be done by extra riveting. The Orion, Jason, 
Proteus and Nereus, now under construction, will carry both coal and oil 
They will have bunkers for 12,500 tons of coal and 900,000 gallons of oil 
The fact that the new battleships Oklahoma and Nevada will be oil burnets > 
makes it necessary to provide a larger fluid fuel carrying capacity for the © 











navy’s auxiliaries —Army and Navy Journal. 2 


Cortier “Orion.”—This vessel was launched March 23. The Onom, | 
while practically a duplicate of the Neptune, has many claims for attention 
The keel plates were not laid until October 6 of last year, and her launching 
to-day establishes a new record for American shipyards in the time com 
sumed between laying the keel and the launching of a ship of her size. 

She is 514 feet in length between perpendiculars and 536 feet over all; 
has a molded beam of 65 feet and a depth of 39 feet 6 inches. Her hullis 
constructed under the Isherwood system of horizontal framing, which until 
two or three years ago was unknown in this country. The first ship ever 
built under the Isherwood system was built at the Point and was the M 
nocket for the A. S. Bull Steamship Company, of New York. 

The Orion will carry 12,500 tons of coal, which means all that a solid 
train of coal cars two miles long can handle. Her twin screws will dive @ 
her at the rate of 14 knots an hour when loaded. The coal unloading : 
device is the design of the local company and will handle too tons an He 
from each hatch. In addition to capacity for coal, she is also provided 
tanks for fuel oil. Oil may also be carried in the double bottoms undef 
the regular cargo holds. 
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Two triple expansion engines will develop 7000 horse-power. The 
diameter of the cylinders will be 27, 46 and 76 inches, respectively, by a 
inch stroke. Steam will be furnished by three double-ended boilers, 
each of which is 15 feet 10/2 inches in diameter, by 21 feet 2% inches long, 

ighing 150 tons and carrying a working pressure of 200 pounds. 

new colliers are among the finest afloat and compare with any in 
the navies of the European countries. There are accommodations for 25 
officers and a crew of 152. The officers’ quarters are to be finished in oak, 
and those for the crew in cypress. 


Coatinc.—Rear-Admiral Osterhaus, commander-in-chief, in a wireless 

to the Navy Department on March 18 said that the North Dakota 

had established a record for coaling while under way at sea, having taken 

aboard tons from the collier Vuican in one hour and averaging 410 
tons he for four hours.—Army and Navy Register. 


ORDNANCE AND GUNNERY. 
GUNS AND PROJECTILES. 


Size or Guns.—Le Yacht considers the 12-inch large enough to penetrate 
all existing armor, and that the 12-inch heavy shelis hold plenty of high 
ives to produce terrible destruction. Certain navies have adopted a 
= caliber because the metal of the guns was being strained beyond its 
of resistance. The English especially worry over the life of their 

s. The firing trials of the Saint Vincent class showed deep erosive 
genes in the powder chamber and near the muzzle. Therefore, to reduce 
agreater caliber became necessary. 13.7-inch and 14-inch were adopted, 

as foreigners adopted this increase in size the French had to also, 
their 12-inch had a very long life. The larger caliber in spite of the 
initial velocity increases the striking effect especially at long ranges. 

The 13.7-inch shell will penetrate at 7ooo yards the same thickness of 
armor that a 12-inch will at close range. The former’s danger space is 
greatly increased. 


In the battleships of 1913 it is stated that the Italians will readopt the 
izinch caliber. It is alleged that the reason for adopting the 12-inch caliber 
is that neither the Vickers-Terni works nor the Armstrong factories are 
el in a position to supply guns of a larger caliber, and on national 

economic grounds it was not thought wise to resort to British or other 
foreign establishments. Moreover, it is stated that experiences with guns 
of a heavier caliber, which had come to the knowledge of the Italian 

horities, have not encouraged them to adopt anything larger than the 
i2-inch—Army and Navy Gaseite. 


Japan has had a 15-inch gun sent out from England and intends to mount 
s in a battleship to be built in Japan and to be completed by 
1915. (Note the Japanese statement to contrary in No. 141.) 


_ Should it be demanded of a gun of a lower caliber firing a lighter pro- 
ile at a higher muzzle velocity, or of a larger caliber gun firing a heavier 
Projectile at a lower muzzle velocity? So long as the metal used for the 
the system followed in the construction of the latter and the powders 
have not varied to any very great extent, experience has invariably 
up to the present time, the very great advantage to be derived, 
from every standpoint, by an increase in the gun caliber. e development 
of naval ordnance shows this at a glance. It is also a well-known fact that 
comparative superiority of the larger caliber gun asserts itself in in- 
treasing degree as the range at ‘which a naval engagement takes place is 
augmented. 
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From the point of view of the artillerist the conclusions are quite clear 
He is able, using a 13.5-inch, 14-inch, or 15-inch gun, to supply a residual 
energy equal, and even superior, to that given by a 12-inch 50-caliber gun, 
while demanding from the metal forming the gun—and this is most im. 
portant—an amount of work which decreases directly in proportion as 
the caliber increases. He is able, therefore, to build guns which not 
only gradually increase in power, but whose life will also increase. 
These guns will impart to their projectiles a perforating power at 
ranges which will gradually increase with the caliber, and the points of falj 
will be easier to note. In the second place, the perforating power of the 
projectiles is decidedly better utilized with the increase in caliber, for the 
percentage of efficiency of increased caliber is greater than that of increased 
thickness of plate—a 13.5-inch projectile will more easily perforate 13%- 
inch armor than will a 12-inch shot attacking a 12-inch plate. In other 
words, if it is practicable to improve the resisting power of armor by adding 
to the thickness beyond 12-inch, projectiles fired by the higher caliber guns 
will be far less handicapped than those fired from the 12-inch gun. 

Further, in addition to greater perforating power in the projectiles of the 
higher calibers, they enable a higher proportional explosive charge to be 
used. In the opinion of several officers a 12-inch projectile, weighing about 
1000 pounds, can contain an explosive charge having approximately 3 
cent its weight, without losing any very great proportion of its perforating 
power. It is not unreasonable to suppose that a 14-inch shell, weighing 
say, 1540 pounds, can, under the same conditions, contain a charge of 3§ 
per cent, and a 15-inch shell of 1765 pounds a charge of 4 per cent. This 
gives for the latter an explosive charge weighing 70 pounds—quite close 
to that of 75 pounds of non-armor-piercing shell which caused an enormous 
amount of damage in the late Russo-Japanese War. It is absolutely certain, 
however, that a 15-inch projectile would be far more dangerous against a 
modern battleship than any 12-inch projectile containing the 7.5 per cent of 
explosive charge.—Engineering. 


Data or GUNS. 


= 
< 


Caliber. Nationality. Projectile. Charge. 


11-in./45 German 680 248 2900 
12-in./45 British 850 330 2900 
12-in./50 U. S. 870 310 2700 
12-in./50 British 850 350 3000 
12-in./45 German 875 329 3000 
14-in./45 German 1400 508 2870 
13.5-in./45 British 1250 510 2870 
14-in. Japanese 1869 

13.5-in. Japanese 1250 


Frencn Heavy Guns.—The roto pattern 9.5-inch French gun, built for 
coast defence, has had to be withdrawn. One of these guns blew out its 
breech-block at proof in September, 1910; two months later a second burst 
explosively, the breech portion being blown to pieces; and three more of 
these guns have since shown signs of weakness. The cause is difficult to 
discover, since the only point in which this pattern differs materially from 
earlier designs is in the breech-block, which is a new pattern of st 
screw. It fires a 500-pound shell with charge of 147 pounds of gun-cotton 
powder, or about the same charge and projectile as our own 10-inch, which 
is a heavier gun. Possibly the instability of the French powder is again m 
fault. If so, the French Navy will sooner or later be forced to abandon tt 
in favor of cordite, which, with all its defects, is at least a safe propellant— 
Army and Navy Gazette. 


Lire or Navat Guns.—We worry about the small number of rounds per 
gun which magazines of our battleships hold. The length of a battle limited 
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this number of shots will appear very short, and furthermore it is quite 

that the life of the guns, if they are not new, will make a quicker 

end to the fight than the exhausting of the ammunition supply. Commander 

Ettore Bravetta, of the Italian Navy, an ordnance expert, gives in an article 
in the Rivista Nautica, the following table: 


Rapidity of fire. Maximum number of 
Caliber. econds. shots the gun 
Time between shots. can stand. 
12/45 60 100 
12/50 60 86 
13.3 80 80 
14 90 75 
16 110-120 65 


The rapidity of fire is generally greater than that given above, but it is 
necessary to consider the actual delays in action. In adopting the foregoing 
as a base from which to reckon, we see that a ship having an absolutel 
new armament could not fight longer than one hour and forty minutes wit 
her 12-inch guns, .. . and but a little over two hours with guns of 14 or 
16 inches in caliber. 

The above table refers to guns using a nitroglycerine powder. [n the 


‘French service, we consider that 12-inch guns will fire 200 rounds.—La Vie 


Maritime. 


Ageia, Quickx-Firinc Gun.—A new quick-firing gun has been produced 
by Messrs. Vickers for use on dirigibles and aeroplanes. The weapon has 
been taken to the company’s Eskmeals range on the Cumberland coast, 
where it has been thoroughly and successfully tested. It is of very light 
construction, is shaped almost like a telescope, and weighs probably not 
more than 1 cwt. It is easily trained and worked, and is reported to be a 
weapon which can easily be carried by an aeroplane or airship.—Page’s 
Weekly. 


Davis ArropLANE GuN.—What is claimed to be the largest aeroplane 
gun yet made was successfully tested March 20, 1912, on a barge off Fort 
Wright in the presence of a number of the United States naval and army 

The gun was fired twice, and although it is mounted on delicate 
steel springs, there was absolutely no recoil. 

The inventor of the gun is Commander Cleland Davis, U. S. N. It is a 
finch gun, 12 feet long, weight 150 pounds and fires a projectile weighing 
a Pounds at a velocity of more than 1000 feet per second. The gun is made 
of vanadium steel. 

Commander Davis and others expressed themselves as extremely well 
pleased with the test. After a few minor changes have been made, the gun 
will be shipped to Washington to be officially tested by the government. 


A New Projsectite.—The French coast defence batteries have recently 
been equipped with a new type of shell for use against armored ships. Or- 
eey ell with ogival heads ricochet from the surface of water, and any 
founds which pitch short of a ship, however close up, are lost. But the P 

as it is called, has a long conical point with projecting ogival 
shoulders, and the effect of this particular shape of head is that at long and 
medium ranges the shell does not ricochet but dives under the water at an 
angle of 20 degrees to the surface, and, if it falls within 50 meters of the 
ship, it strikes the unarmored side below the armor belt, and there de- 
tonates. The difficulty in designing the shell has been to provide a fuse that 
will not act on striking the water, but will explode the shell on striking the 
ship. This difficulty has now, presumably, been overcome, but the details 
of the fuse are kept secret—The Army and Navy Gasette. 


Up to April, 1912, the only nations adopting the 3-gun turrets are Italy, 
ussia, Austria andthe United States. 
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ARMOR. 


Stmpson Process.—-This is used to weld a high-speed steel to a soft 

or to make armor composed of alternate layers of hard and soft steel 
Trials have been made of a plate having two inches of hard steel welded tp 
four inches of soft steel. Results were highly satisfactory. Mr. W. § 
Simpson invented this process which is to place two steel plates with a layer 
of copper between them in a mixture of carbon, brown sugar, and water, of 
the consistency of compressed snow, and to submit the whole mass to a 
temperature of 2000° F. The copper melts away into the steel and forms a 
perfect weld as examination by stress and microscopic tests has proven. 


Vanapium Priate.—These are used successfully for deck plating up to 
three inches in thickness and give most remarkable results. The plate is 
exceedingly tough. In addition to the adoption in United States of this 
type of plate, Germany and Great Britain are considering it. 


FIRE CONTROL. 


Positions.—The latest German vessels are not fitted with fire control 
positions aloft, and we infer that they do not control their fire by obserya- 
tion of fall of shot as in ours and the British navies. So far as experience 
goes, while a position in a conning-tower with use of periscope is practicable, 
it is difficult to understand how it can be efficient. 

It is reported that the Germans have made wonderful advances with 
periscopic observations. Their control station is amidships between decks 
At this station by means of tubes and prisms all quarters of vision are com- 
manded, and images made on parabolic reflectors. Distances are exactly 
determined by special contrivances. Supplementary telescopic tubes are 
fitted on each side of ship having total reflection prisms just above load 
water-line, and similar prisms at the station end of the tube allow the con- 
trol officer free vision over a limited area. This system was originated by 
experimentation with submarines. 


The masts used in our navy save weight over that type used in England, 
but offer a conspicuous target at a long distance. Argentine and Russian 
ships are fitted with these cage masts, those in the latter navy being of two 
types. Those of the Jmperator Pavel class are similar to ours, those on 
the Gangoot class carry the cage construction to height of 77 feet, the fire 
control top being located there, from which a pole mast, for signalling, 
rises 66 feet more. 


Rance Finpers.—The 9-foot base Barr and Stroud, Zeiss or Bausch 
and Lomb range finders are located in the tops as in the British Navy, and 
in other navies in armored towers from which a good view of the horizon is 
obtained. It is claimed that the German range finders mounted in their 
turrets are marvels of accuracy and for that reason no station aloft is 
necessary for putting shots on the target. Instruments to correct the range 
for the relative courses and speeds of the enemy are in use. The instru- 
ment of Captain Dumaresq, combined with the Vickers’ clock, is 
abroad. For transmitting readings electric devices are most commonly 
The French have some pneumatic and hydraulic instruments working on 
the Bourdon pressure gauge principle. Many navies are working to the end 
that the sights both range and deflection will be automatically corrected at 
each individual gun. 

Nothing can be learned as to the results obtained on the Neptune with the 
battery arranged so that elevation and train both were in the hands of 
fire control officer. These tests were held in March, 1911, and are said to 
have been encouraging. 


TORPEDOES AND MINES. 


Prorection or BATTLesHips Acarnst Mines AND Torpepors.—The various 
technical journals of the world are now widely discussing this interesting 
topic. 
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A brief glance at some of the mine disasters of the Russo-Japanese War 
shows that the Russians lost the battleships Petropavlovsk and the Pobyeda, 









































i soft steel, cruisers Yenisei and Boyarin; the Japanese, the battleships Hatsuse and 
= steel vabune, and the destroyer Akatsuki. 
welded to “a Among the torpedo disasters we note those of February 9, 1904, when 
Mr. W. §. the Pallada, Cesarevitch and Retvisan were so badly damaged that they were 
th a layer out of the fleet until July, and that the sinking of the Alexander J//, 
water, of Savorof, Borodino, Siretlana, Sissoi Veliki, Nakinoff and Vladimir Mono- 
rye mach, at the battle of Tsushima, was due mainly to torpedoes. 
id forms a 4 The necessity of good protection under water and above against mines 
proven. "and torpedoes is thus very apparent. 
ting up to The two methods of protection thus far considered are first structural— 
he plate is subdivisions or armor plating the hull—and second, the use of nets. 
tes of this There seems to be a fairly uniform opinion that one should employ a 
ened longitudinal bulkhead at some distance from the outer skin 
oer with a good system of cellular compartments. 
e known facts regarding under-water protection in modern ships are 
these (Journal of Royal United Service Institution) : 
re control ; 
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een decks 1.8 inh nickel steel 
1 are com- 
re exactly 
tubes are | T 
bove load 
Bows | “ DANTON.” 
This French vessel has an interior bulkhead, as shown, comparatively 
dose to the ship’s side, and curving in a marked degree at the upper and 
oe lower parts until it meets the outer skin. The object of this is conjecture 
ng of two é Brazilian ships Minas Geraes type have on either side an internal 
those on longitudinal bulkhead 1.5 inches thick at some yards distance from outer 
+t, the fire skin. This should be the correct practice. 
signalling, The Argentine ships, Moreno class, have similarly a bulkhead 1-inch 
thick; and, in addition, an inner bottom .7-inch thick at a distance of 13 
rr Bausch feet from the outer bottom. 
Navy, and The Russian ships, Gangoot class, have only an ordinary longitudinal 
——_ 
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he instru- | 
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ches ts | Delaware Gangoot 
0 the end 
rrected at | 
> with the | 
ds of the 
e said to '.. Experimentation has established (a) that there is an enormous decrease 
in explosive effects at an increase of distance from the explosive mass, and 
we find that the usual charge for a Whitehead torpedo of 220 peer gives, 
: 5 at a distance of only 59 inches from its surface, but 1/4oth of the de- 
evarious § structive effect at the surface of the mass; and (b) that under-water ex- 
teresting plosions are more dangerous horizontally and downward than vertically 
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Thus, this most important fact to bear in mind, that an armor plate jf 
used should be placed not on the outer shell of the ship, but at some distance 
inside. Thus a plate 59 inches inside the hull is equal in resisting power to 
one 40 times as thick placed on the outside skin of ship. 

Baron Roenne, in the Journal of the Royal United Service Institution 
proposes a triple bottom. These to be at distances of 33 inches from each 
other, and the inner to have nickel-steel armor. The space between the 
bottoms are to be minutely subdivided, and filled with cellulose or some 
liquid. Naval Constructor S. Nonaka, I. J. N., holds the view that the great 
weight entailed by this construction is prohibitive; that it would be better 
to stick to the double bottom only; and also stick to torpedo-nets, and put 
any extra weight into offensive power. 

In the opinion of Mr. Orlando, President of the Italian Institute of 
Naval Architects, the side of the ship should have little real armor and 
protection should be placed as near amidships as possible, and the water- 
tight compartments should be reduced in size. 

The water-tight compartments of the double bottom should be filled with 
corn pith cellulose or other water-excluding material for considerable dis- 
tances, and trust put in nets, and a body guard of light cruisers and de- 
stroyers, together with mine field sweepers, rather than sacrificing gun 
power or speed in order to put armor of doubtful utility on an inner 
bottom. 

The fact, however, is noteworthy that Germany has reintroduced the 
torpedo-net protection for her large ships after having been without nets 
for ten years. Both France and Italy, after having for a time given up nets, 
now use them. Austria has also now introduced them for her new battle 
ships. Of course Great Britain, Japan and Russia still retain them. The 
United States has not as yet experimented with the net. 

The development of the net-cutting device still goes on, but at present the 
net is ahead. However, if we include the Davis gun torpedo in our esti- 
mate, then the net has possibly met its match already, and net protection 
must give away to minute subdivision of compartments. 


Davis Torpepo.—The Journal of the Royal United Service Institution 
says of this torpedo, that its main defect, the weighting of the head seems 
to be overcome, but there seems, however, to be no immediate prospect of 
the introduction of the Davis torpedo in the United States, though its 
design is based on a sound principle. The reasons for its not being adopted 
are not known, 


The results of the trials of the Davis gun torpedo show that even if 
stopped by a net it would send its shell through the net, the intervening 
water, the hull, and a defensive bulkhead right into the vital region. 


Torpepo-Nets.—In the German navy estimates for the current year there 
is an item of £60,000 for torpedo-nets, and an intimation that a further grant 
for the same purpose will be demanded. This is proof positive that sooner 
or later all German battleships will be equipped with nets, despite the fierce 
opposition with which they have been met by a large number of active 
officers. Before deciding finally on the reintroduction of the “ crinoline,” 
the navy office caused experiments to be undertaken to ascertain whether 
the new type of net could be pierced by any of the numerous cutters which 
have been patented in this country. The successful resistance offered by 
the net to this form of attack led to its definite adoption —Naval and Milt- 
tary Record. 


Torrepo-Nets.—The reintroduction of the Bullivant net in the French 
service has met with general satisfaction. These sketches give an idea of 
the net, showing the inner and outer one, the junctions in one coming 
opposite to the openings of the other. 
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The net protects the vital parts: magazines, engines, boilers. Its depth is 
about 26 feet. It is supported on each side by 12 booms, each 28 feet long 
which fit, when net is rolled up, diagonally close to the hull. The ledge for 
the net is two feet wide. It is worked by special windlasses. 
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full lines show nets in place. Dotted lines show net just before it is 
rolled up. 





A =ring for passage of brail. 
C = head bolt rope. 

F = net. 

O = eye of brail. 


The time to place or take in a net is at least two minutes. The installation 
weighs 60 tons. Its cost is about $40,000.—M oniteur de la Flotte. 
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Time or HANnpiinG Nets.—As illustrative of the time required to handle 
torpedo-nets, the following times in drills in the English Navy at Vigo on 
March 21, 1912, are given: 


a — Battleship. is oats. 
2 17 Exmouth os 
Oo 31 Swiftsure 29 
I 30 Russell 2 3 
Oo 52 Duncan I 50 
2 10 Cornwallis 20 


Tue Evia Mine.—A very complete description of this mine is to be found 
in Engineering of April 19, 1912. It has recently again come into promi- 
nence from the fact that Messrs. Vickers have taken up its exploitation, 
This system was adopted by the Italian Navy about 1900. Captain Giovanni 
Emanuele Elia, formerly of that navy, is the inventor. The Dutch, Bel 
gians, and Roumanians have adopted it. The three essentials of a suc 
cessful mine: 

1. Safety in handling; 

2. Precision and celerity of laying; and 

3. Efficiency in action; 
appear accomplished to a remarkable degree. 

One firing mechanism depends on action of a ball put in motion when 
mine is inclined, and releasing thereby a trigger of the firing pin. This 
ball is locked while handling, and automatically unlocked by a hydrostatic 
piston arrangement when the mine has reached its depth. Exhaustive trials 
prove that the firing mechanism is positive, perfectly safe to handle, and 
thoroughly efficient. 

A contact lever system is used where the rise and fall of tide is great to 
overcome the inherent faults of the hydrostatic device in such waters. 
This mechanism is inoperative until the immersion of the mine has melted 
a sal-ammoniac seal. Trials showed that a vessel moving only one knot 
exploded the mine. 

Twin mines, with positive action on principle of a shearing pin, are con- 
structed to prevent the passage of the mine field by small craft. 

Precision of laying is shown by the results in laying a series of 63 mines 
in July, 1911, when the average from the desired depth was but .43 feet. 
The immersion was made for 10, 3, 16 and 26 feet. The severity of the test 
is evident. 

The worst result in 10 feet immersion was only 6.66 per cent in excess 
of that desired; with 3 feet immersion the excess was 20 per cent; with % 
feet but 4 per cent; and with 16 feet but 6 per cent. Very remarkable re- 
sults. The depth arrangement is by means of the automatic anchor, dis- 
tance line, and weight. 

Celerity of laying is said to be great, inasmuch as there are no firing wires 
or electrical devices this should easily be obtained. 

After the smoke of a fast cruiser was sighted on the horizon a mine 
layer left Naples, laid a complete mine field, and returned before the 
cruiser reached the mine field, i. e., a mine every quarter of a minute. 

The provision adapted to prevent the destroying the mine field by counter- 
mining is very scientific. It consists in utilizing the pressure in the water 
caused by the explosion of a countermine to lock the firing mechanism of 
the mine until pressure corresponding to depth of immersion again obtains. 


French Mines.—W. H. B.—The French Navy has adopted a most 
efficient system of mine defences for the harbors of Toulon and Marseilles. 
The Harlé mine is claimed, after long experiments, to be far superior to 
those of any other type. These mines are arranged in groups of ten witha 
common anchor and cables instead of being moored singly. In the group 
of ten mines each mine is moored automatically 60 meters from every ot 
mine, and they can readily be laid out to form a barrier in very little time. 
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In the main ship channels they have groups of 50 mines with a 3000 meter 
cable. The mines are exploded by mechanical contact. For sea mine 
ence of a fleet they have adopted a peculiar simple form of mine defence, 
that consists of a hose of large diameter filled in sections with an explosive 
that is ignited by water. The mine hose is laid out and being bouyant can 
be made to float at a fixed depth below the surface as a barrier any dis- 
tance from the fleet. The enemy on approaching will be enveloped by the 
hose, water will flow in where the hose will have been ruptured by being 
torn from its moorings, and the explosion will damage the ship more or 
less seriously, and will, it is expected, at least cause leaks by starting seams 
or other strains—/nternationale Revue ueber die gessamte Armee und 


Flotten. 
POWDER. 


INSPECTION OF PowveER FoR THE FRENCH Service.—In January the French 
Navy and Army introduced a systematized powder inspection approxi- 
mating our own very closely. The army and navy will jointly inspect and 
thus control in the factories, in the central laboratory, in the research 
laboratory at Sevran, and will also have a central office in Paris. Factories 
at Pont-de-Buis, Moulin-Blanc, Saint-Médard, Angouléme, Sevran-Livry 
will have an officer at each. The control of Saint Chamas will be assigned to 
the inspector in charge of the Toulon magazines. 

The sub-inspector service will be 5 men at Pont-de-Buis, 5 at Saint- 
Médard, 3 at Moulin-Blanc, 3 at Angouléme, 3 at Sevran-Livry. 

The laboratory at Sevran will include a director of the work of testing 
ofsamples, an inspector, a clerk, and a variable number of assistants. The 
feearch laboratory will have an expert head chemist, an ordnance officer, 
achemist, and aids. The central office at Paris will have a director, an 

or of manufacture, a navy lieutenant, and a sub-inspector. 

lieutenants detailed for this duty will have a preliminary instruction 
for three months during which they will reside at Paris, and will learn the 
practical part in the central laboratory, in the Versailles commission and at 
the Sevran proving ground. They will follow the manufacture of powder 
at Sevran and will spend at least ten days there.—Moniteur de la Flotte. 


Srapiity or Frencn Powper.—Daniel Berthelot, a celebrated chemist, 
has declared that “ Powder B is the best of the war powders actually in 
existence.” This statement he bases on the fact that, exposed to ultra-violet 
tays, all samples of the other types of powders decomposed more rapidly 
than the sample of powder B. Laboratory tests, however, are usually on 
such a small scale that too much reliance should not be placed on the above 
result. One bad grain in the sample would indicate the end of the test 
quickly, and such smal! samples do not represent the whole, by any means, 
and it is therefore possible that the samples of the other powders may have 
aye unstable grains, while, by chance, the B sample did not.—M oniteur 

a@ Fiotte. 


Examininc Frencu Powners.—At Toulon parties of seamen have been 
daily engaged, under the direction of a gunnery lieutenant from head- 
quarters, in clearing out the magazines and powder stores, examining their 
contents, and destroying all powder which fails to meet the tests imposed 

the experts. No powder is now allowed to be embarked concerning 
which there is the slightest suspicion. Some of the ammunition boxes when 
opened are reported to have contained the strangest ingredients in the way 
of packing—worn-out powder bags, with grains of black powder still ad- 

to them, greasy rags, socks, and even an old hat are mentioned! It 
; found necessary to alter the method of closing up the ammuni- 
tion boxes, as their inspection has revealed that drops of acid, caused by 
ep. mrocess of soldering down the lids, have found their way into the 
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The exhaustive tests which have been carried out show that the process 
of deterioration begins in the center of a grain of powder, and extends 
gradually to its outside, so that the previous perfunctory examinations haye 
been more or less worthless. It is even suggested that the trouble may 
eventually be traced to the presence of a microbe, and the Pasteur Institute 
has been furnished with a number of samples in order to solve the problem, 
The condemned powder is strewn in a line over a piece of waste ground 
adjoining the arsenal, a few boxes at a time, and is then ignited. It burns 
with a long red flame, and the heat is said to be so intense as to be almost 
unbearable at 20 yards distance. An immense amount of untrustworthy 
ammunition has been destroyed in this way, and though the “ economists 
with whom France is also blessed may complain at this sacrifice of costly 
material, it is unquestionably a cheaper method than to risk another Liberté 
affair—Naval and Military Record. 


The 24 cm. charges of the guns of the Danton class are all being re- 
worked in the laboratory because during the trial practice deviations from 
the prescribed weights were revealed. New methods of packing the 
charges were introduced. All the powder on board ships that was received 
from the Pont-du-Buis works is subjected to a rigid inspection once every 
week. No powder can be accepted on board until one pér cent of the amount 
is inspected thoroughly and found to be perfect. They found one charge 
for a 24-cm. gun on board the Danton that gave signs of deterioration— 
Marine Rundschau. 


TARGET PRACTICE. 


GerMANy.—German battle practice for 1909-10 figures. The Hanover is 
stated to have scored 18 hits out of 20 rounds from her 11-inch guns, the 
Deutschland is said to have made 12 consecutive hits with her big guns, and 
the Schlesien is credited with 49 hits out of 60 rounds with her secondary 
armament. Presumably these examples of good gunnery were high above 
the general average, and it is admitted that the range did not exceed 6000 
yards. The truth is that no reliable information about German gunnery is 
made public, and while the above figures may be approximately correct it 
is useless to record the performances of a few picked ships.—Naval and 
Military Record. 


Great Britain.—The Admiralty have just issued the record of results of 
the gun practice in the navy in 1911, and these must be pronounced as most 
satisfactory, indicating a high efficiency not only of “the man behind the 
gun,” but also of the ordnance machinery on board. Last year there were 
a greater number of ships participating in the gunnery tests than for seven 
or eight years past, the total being 127, as compared with 117 in the three 
preceding years, consequently a larger number of guns were fired, the total 
being 1496, as compared with 1318 in the previous year. This number of 
guns, indeed, is the highest used in the gun tests for the years embraced in 
the official returns. With these guns 8228 rounds were fired in the tests, and 
fully half of these were hits. The conditions this year were again altered; 
ricochets were only counted as three-tenths of a hit, and under these con- 
ditions the percentage of hits to rounds fired was 50.01. If the ricochets 
made last year had been reckoned as whole hits, as was the case in the 
previous years, the rate would have been 54.86 per cent, which compares 
with 51.85 per cent in the previous year, 54.12 per cent in 1900, 53.57 per 
cent in 1908, and 42.70 per cent in 1907. This last was the year when the 
targets were reduced in size, and the ship’s speed, when firing, was m- 
ceased. But since then the conditions have been made more onerous, be 
cause there is now no choice given to the various fleets as to when the 
battle practice is to take place, so that in some cases the trials have been 
carried out in unfavorable weather. 

The average rate of hits per gun per minute for the 12-inch and 10-inch 
guns, including all ships of the fleet, is 0.58. The best performance of any 
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ship for the 12-inch guns was 2.31 hits per minute, by the battleship Russell, 
in the Mediterranean fleet. The*next ship is the Queen, with 2.07 hits per 
minute; the Britannia coming third with 2.04; then follow the Venerable 
and implacable. The first Dreadnought on the list is sixth, the Superb, 
with a record of 1.76 hits. This must be reckoned as a good result. In 
other words, within the given time, 17 direct hits were recorded, in addition 
to four ricochets ; whereas the first two ships on the list, the Russell and 
the Queen, fired together 31 shots, resulting in 16 hits and two ricochets. 
The seventh on the list is the Neptune, also a Dreadnought, which has 1.71 
hits per minute. 

The best performance for the 1to-inch breech-loading gun was 1.67 hits 
per minute, while in the case of the various types of 9.2-inch guns the hits 
per minute were 3.34, 4.19 and 2.53, while the average for the whole fleet 
was 1.90. It would appear, therefore, that, on an average performance, 
the rate of fire of the 9.2-inch gun on last year’s showing is three times 

er than that of the 12-inch gun; but this is probably accounted for by 

the rule that the larger number of 12-inch guns fired, as compared with 

inch guns, tends to bring down the average. The best performances of 

the guns of the two calibers indicate that the 12-inch gun may be equal to 

something like 60 or 70 per cent of the rapidity of fire of the 9.2-inch gun. 

The 7.5-inch gun achieved a rapidity of hits per minute of 5.53 in the best 
ship, and of 2.78 on an average. 

There are various marks of 6-inch gun in use; the average performance 
for all of these marks in all ships is 3.89 hits per minute. In the latest gun, 
of the breech-loading type, the best attained was 6.33, in one of the new 
Town class of cruisers, the Glasgow. The earlier mark was equally satisfac- 

, and showed a greater uniformity. With a 6-inch quick-firer, one of the 
Cina ships—the Flora—achieved 6.82 hits per minute. The results in other 
ships range down to 1.50; no doubt there is some explanation why one ship 
should only attain 20 per cent of the hits achieved by another ship of 

ically the same class. The Flora also achieved first place with her 4.7- 
inch guns, the rate of hits being 5.88 per minute. In the case of the 4-inch 
gun the best performance is 7.43 hits. It is notable, too, that the battle- 
cruisers that were fitted with this gun as a torpedo-boat repeller have all 
come out well, the /nflexrible having got 7.30, the Jnvincible 6.75, and the 
Indomitable 5.35 hits per minute —Engineering. 


In the British Navy too much latitude is given to our admirals and cap- 
tains in the matter of weather. Occasionally a ship may carry out her 
ice in a seaway, but we believe this to be exceptional. Fine weather 

is naturally chosen because the Admiralty are known to attach much im- 
portance to the results of these annual competitions. Every captain desires 
that his gunners shall acquit themselves with credit, while the promotion 
of gunnery lieutenants hangs upon the results of battle practice. The 
superior shooting of our gunners on the Australia and China stations is 
mainly due to atmospheric conditions. On all stations there should be 
gunnery practice both in fine and bad weather.—Naval and Military Record. 


MARINE ENGINEERING. 
Couier “ Neprune.”—In July, rort, the United States collier Neptune, 


after having undergone her official speed trials, was temporarily taken over 


government, subject however, to the subsequent fulfillment of con- 
tract requirements. 

According to contract, an average speed of 14 knots was to be maintained 
om a continuous 48-hour trial, and the coal consumption for all purposes 
Was not to exceed 1.8 pounds per indicated horse-power per hour, figured 
on the power developed by the main engines. At the trials referred to the 
average speed obtained was 12.926 knots, the collective brake horse-power 
of turbines 5409, or the equivalent indicated horse-power 5879, and the coal 
consumption 1.791 pounds per indicated horse-power per hour. 
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The unsatisfactory results were attributed mainly to very inefficient screw 
propellers, and possibly to inadequacy ofethe turbines. It will be recalled 
in this connection that the ship in question is fitted with a mechanical re 
duction gear, as finally adopted by the Westinghouse Machine C 
operating in conjunction with a new type of Westinghouse marine steam 
turbine. As a preliminary step, with a view to remedying the failure iq 
fulfilling the requirements, it was decided to make new screw propellers, 
which were laid down by the Bureau of Steam Engineering, Navy Depart- 
ment, from a design directed by Captain C. W. Dyson, U.S. N. In the trials 
performed recently with the new propellers the results obtained were most 
satisfactory, both as to speed and coal consumption. The principal differ. 
ences between old and new propellers will be found in the comparison 
appended below: 

Old Propellers New Propellers 


th Un ithsTnatpanyesctnerensee ee? n Built Up Solid 
i sons bine sepees ag nes 4 3 
I ee nena e 14 ft. 6 in. 14 ft. 8 in. 
oe seg ge RE a ip 4 12 ft. 6 in. 12 ft. © in. 
Projected blade area...............-0+. 61 sq. ft. 50.68 sq. ft. 
MOTD % vteowdivinser cece tsied ccc bei Old Propellers New Propellers 
Ci dad sted kbd ssdase ebdaeus od ose 12.926 knots 14 knots 
Revolutions per minute................ 119.5 131.7 
Coal consumption per I. H. P. per hour, 

EE odes, 6 65 ob cemtne thd th kd ole 1.791 lbs. 1.63 Ibs. 
BORIS DOCH-DOWEE 0 vo ciccciccseervccicc ces 5,409 5,980 


Maximum speed attained with new propellers was 14.24 knots, witha 
corresponding shaft horse-power of 6310. The propulsive efficiency figures 
out about 65.6 per cent. The higher number of revolutions per minute with 
the propellers aided materially in enhancing the ste:m economy of the tur- 
bines, and therefore a reduction in coal per horse-power.—Z/nternational 
Marine Engineering. 


INSTALLATIONS OF RecripROCATING ENGINES AND TurRBINES.—The installa- 
tion of the destroyer Henley, launched on April 3, 1912, comprises a 63-inch, 
18-stage Curtis marine turbine, to the forward end of which is connected, 
by means of a clutch, a compound reciprocating engine. This installation 
was tested in December, 1911, at the Fore River Works, and showed the 
following improvement : 


Per cent Improvement of Combination over Turbine. 
_ -— Corrected to 








Actual. 28.6” Vacuum. oe 
oa ye: Peat Turbine—1o knots 
48.1 48.9 49.9 Combination 
AY Ld Ley Turbine—13 knots 
38.3 37.2 39.9 Combination 
Lak a Pas ive Turbine—J6 knots 
26.0 24.7 24.8 Combination— 


Some live steam 
in turbine 
34.6 34.2 “ert: Compound—all 
steam in engine 


—International Marine Engineering. 


England is building a twin-screw destroyer driven by turbines for high 
speeds, and by internal combustion engines at cruising speeds. 


Superneatep Steam.—The saving by its use is about 8 to 10 per cent in 
fuel consumption, and 10 to 12 per cent in steam consumption, a superheated 
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rature of 100° F. being used. The usual objections, need of oil for 
internal lubrication, and likelihood of burning the superheater when passage 
of steam through it is suddenly reduced, are now overcome, the former by 
use of turbines, and the latter by the Yarrow superheater. The trials of 
the destroyer, H. M. S. Archer, fitted with the above installation, showed 
the saving indicated above. 


“PRorpeLLERS WITH Fixep BLapes In Rear—Trials have been made with 
these in Germany, with the torpedo-boat V-185. Great care was taken in 
the trials, and the chart herewith shows the result. 

V-185 is a destroyer, twin screws, with horse-power of 16,000. ; 

The full lines indicate the results with the fixed vanes or directrix, the 


dotted without. 
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At the high speeds the benefit of the fixed blades is very marked. It rep- 
resents nearly 2000 horse-power at 32 knots. 


On Furt.—Two-thirds of the world’s present oil supply comes from the 
United States, the majority being Californian, Russia supplies 24 per cent, 
the remaining 10 per cent being very widely distributed over about fifteen 
different countries. The total production of oil in 1905, the year when oil 
fuel alone was adopted for certain of H. M. ships, was about 37,000,000 tons ; 
in 1911 it was nearly 53,000,000 tons. For United States oil fuel, as used in 
Europe, a calorific value of 19,400 B. Th. U.’s per pound is a fair average, 
, ap an equivalent evaporation from and at 212° F. of 20.1 pounds of water. 
The cost in England is now about one-half of what it was five years ago. 
The tendency for the sources of supply to increase is still accompanied by a 


slight reduction in cost per ton. 














PRP Ey Ee ey eg 








794 PROFESSIONAL NOTES. 


The two principal objections to the use of oil fuel are: 

(1) Uncertainty of supply. The United States is in a very strong posi- 
tion in regard to oil fuel, and the decision of the United States Navy Depart- 
ment to instal an oil-burning system only in their last two battleships is 
very significant; the potential advantages of doing so are greater for them 
than for anyone else. Oil-burning European liners would require to take 
in fuel on the American side, and the certainty of being able to do so js 
perhaps rather doubtful, compared with the United States Navy supply. 
A number of large fast liners burning oil would make a serious inroad into 
the world’s production as it stands at present. For instance, ten large 
Atlantic liners, each burning 40 tons per hour on fifteen round trips a year 
of 120 hours each way, would require 3 per cent of the world’s present 
output. The question of the site and cost of storage plant in close proximity 
to the liner’s docks are other matters of considerable difficulty. 

(2) Cost. Unless the cost of oil fuel per ton, multiplied by its evaporative 
value in a boiler, and minus the financial gain in reduction of staff, cost of 
stowing fuel, less weight and increased space available, etc., be as low as that 
involved in using coal fuel, the latter must remain the more financially 
profitable. A ton of coal at the present bunker cost of 16s. will produce 
Ir tons of steam at a cost of 1.453s. per ton. A ton of oil, producing 15 
tons of steam, must be obtained for 22s. for the fuel cost only not to exceed 
that of coal. The present price in this country is nearly double this figure, 
and even obtained in large quantities for as low a price as 30s. per ton, the 
oil fuel cost would never exceed that of coal by 33 per cent. This difference, 
however, would probably be made up in the advantages of reduced staff— 
The Engineer. 

OIL ENGINES. 


Notes on Dieser MArtnge Or. Encines —The first marine Diesel engine 
of 20 horse-power was constructed in 1902-3 in France for use on a canal 
boat by the French engineers, Adrien Bochet and Frédéric Dyckhoff, in 
conjunction with the author. This engine had, like the Junkers’ engines 
already mentioned, two pistons working in opposite directions in one 
cylinder, but the fly-wheel shaft was not at one end of the cylinder, as in 
Junkers’ engine, but traversed a cooled chamber passing straight theta 
the combustion chamber. The engine worked on a four-stroke cycle. G 
great feature of this arrangement was the very high speed which was made 
possible by the perfect balance. This small engine was, as stated, used to 
drive a canal boat, and worked quite satisfactorily. Others were also built 
in various sizes up to several hundreds of horse-power from some French 
submarines by Sautter, Harlé & Co., Paris. 

This type of engine is of no further practical interest to-day; but while 
its first application to a canal boat is of no importance in itself, it has at 
least the historical interest of being the first Diesel engine to be used ona 
boat. Since the date named the evolution of the Diesel marine engine has 
steadily continued, chiefly on the demand of the French submarines and 
Russian river boats. The author has already mentioned that later on the 
high-speed four-stroke cycle engines, built for electric power stations, were 
made even lighter than before, and used for French submarines and for 
Russian river vessels. These engines were not originally reversible; on the 
contrary, they were used to generate electricity, by means of which the pro- 
pellers were driven indirectly for maneuvering. In the most favorable case 
(Delproposto) the propulsion of the vessel was performed directly by the 
engine, whilst the maneuvering and slow driving were done by means of 
electricity. . : 

The first reversing marine two-stroke cycle Diesel engine was built m 
1995 by Sulzer Brothers, at Winterthur; it was exhibited in 1906 at Milan, 
and fiitted to a vessel on Lake Geneva in the same year. At that time 
engineers were not quite clear as to the importance and value of the two- 
stroke cycle principle, and many firms went on trying for years to make 
the four-stroke cycle engine reversible. The first engine of this kind was 
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built by Nobel Brothers, at St. Petersburg, in the year 1908, and was fitted 
to a Russian submarine. 

In many factories reversible four-stroke cycle marine engines are still 
built, bat, on the whole, engineers are, for navigation purposes, inclined to 
abandon the four-stroke cycle engine entirely and to replace it by the two- 
stroke cycle engine. 

The small four-cylinder engine of 30 horse-power and 600 revolutions per 
minute is also a reversible four-stroke cycle engine. It was built for ex- 
perimental purposes in the year 1909, after designs by the author, as an auto- 
mobile engine for heavy loads, but it can also easily work as a marine engine. 
The cam shaft is mounted on the cylinder cover. 

It is generally known, however, that in the Niirnberg works of the M., A. 

N. important experiments with large double-acting two-stroke cycle engines 
are being carried out. 
' In these works prolonged official tests of a three-cylinder double-acting 
two-cycle engine of 850 horse-power were made in August, 1911, and the 
results proved highly satisfactory. At the present time a double-acting 
two-cycle three-cylinder engine of 2000 horse-power per cylinder is being 
tested at Niirnberg. 

From motives of prudence, the various navies which are now fitting some 
large warship with Diesel engines started with one Diesel only out of the 
two or three engines on board; the Diesel works alone when the ship is 
running at normal speed, but for high speed steam is used as an auxiliary. 
It is evident that larger warships will not be fitted solely with Diesel engines 
until practical tests on the high seas have proved to be completely suc- 
cessful. 

Conclusions —As will be seen from this historical summary, countless 
different types of Diesel engines have so been developed that it has become 
very difficult for even the expert to choose between them. If one looks 
through the technical press, numerous other schemes will be found on which 
the author will not dwell, as they have never been actually carried out. 
To-day, if a new firm is about to manufacture Diesel engines, it is almost 
impossible to give them sound advice as to the type and size they should 
choose from this bewildering variety. The fads, habits, and tastes of the 
purchasers, and the kinds of machine tools in use in the works, have to be 
taken into consideration rather than technical points of the engine itself. 
Development is proceeding so rapidly at present that within a few months 
opinions even on important points may easily be changed. 

Still, the author believes that this period of chaotic production will soon 
be over. At present it is generally agreed that the four-stroke cycle engine 
from 5 up to 600 horse-power may be regarded as the exclusive type for 
stationary plants; but it will probably not remain so much longer, in spite 
of its perfection, in view of the development of the two-stroke cycle engine, 
especially that of the double-acting type. 

he use of the two-stroke cycle engine for stationary work has increased, 
but it is anticipated that this will be still further extended. Although this 
engine may never equal the four-stroke cycle engine as regards thermal 
efficiency, its initial cost is so much lower that its slightly higher fuel con- 
sumption will be more than counterbalanced by the greater interest and 
amortisation on the higher-priced four-stroke cycle engine. When this 
stage is reached, the question is simply one of economy. In the author’s 
opinion, the two-stroke cycle engine will thus soon make headway for 
stationary plants. It will therefore be necessary to produce from the 
Various systems of two-stroke cycle engines a simple standard type, with 
which the more complicated types will not be able to compete. It is the 
author’s belief that this simple standard type will make its appearance very 
soon.—Dr. Rudolph Diesel, in The Engineer. 


Size or Or. Encines.—The biggest installation under construction is for 
a vessel of 3500 horse-power by Messrs. Krupp, and in this case there are 
12 two-stroke cycle cylinders of 22.45-inch diameter, and stroke of 39.4 
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inches. One is in contemplation of 6000 horse-power with 24 four-stroke 
cycle cylinders of 24.8-inch diameter and stroke of 31.5 inches. 


Cargo boats fitted with Diesel motors of 800 to 1000 horse-power have 
sven excellent results and the 2500 horse-power installation on the Danish 
ship Selandia, which has just begun service, is said to have answered all 
expectations during the recent trials. When, however, we come to in- 
stallations of 12,000 to 15,000 horse-power for high-speed warships, the con- 
ditions are quite different. The Krupps obtained some time ago an order 
from the German Navy for Diesel motors of high power and so far ex- 

iments with these engines have resulted in two explosions, the second 
one killing eight men and wounding eight more. Diesel motors would solve 


Two-stroke Cycle. 
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INDICATOR DIAGRAMS OF SINGLE-AcTING DreseL ENGINEs. 


one of the most delicate naval engineering problems by allowing an enor- 
mous saving in weight, besides their great economy in fuel consumption, 
which would also reduce the bunker capacity for a given radius of action. 
However, the last catastrophe has revealed the dangerous character of these 
engines at such enormous pressures as would be required on battleships 
and cruisers and it seems as if many years would elapse before their 
employment became practical even in high-speed passenger liners.— 
Shipping, Illustrated. 


Two Russian cruisers, each 266 feet 8 inches long by 42. feet 2 inches 
beam, of about 3500 tons net and 1200 horse-power, have been fitted with 
l engines by one of the leading marine engine builders in that 
country. This firm has also furnished Diesel engines for five 1ooo-horse- 
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power gunboats, one goo-horse-power gunboat, one 750-horse-power gov- 
ernment inspection ship, together with other craft, which brings the total 
up to 90 ships aggregating 20,000 horse-power.—/nternational Marine 
Engineering. 


Our First Dreser-Encine Supmarines.—Our two latest submarines, 
E-1 and E-2, have two features of novelty, namely, that the motive power 
consists of Diesel engines, of 520 horse-power, and that the vessels are fitted 
with a form of folding masts, which reach 30 feet above the deck and will 
form part of a wireless outfit. The vessels are 135 feet long and each 
carries four torpedo-tubes. As 5000 gallons of fuel oil can be stored, the 
vessels will have a wide radius of action.—Scientific American. 


For submarines the oil engine possesses the advantages, that it is revers- 
ible, and that the fuel is not so dangerous to carry as gasolene. 


Om Encrnep Vesse_s.—The Dutch steamship Sembilan, of 152 feet length, 
beam of 26 feet, has Werkspoor-Diesel engines, three cylinders, each 12 
inches in diameter with stroke of 20 inches. Speed of 200 revolutions per 
minute. Oil consumption, one ton per 24 hours. Has made a run of 178 
miles at mean speed of 7% knots on consumption of 14 tons of oil. The 
average consumption being 11.7 pounds per sea mile. 

Time from full speed ahead to full astern is 7 seconds, the engine itself 
reversing. This vessel is in the Java trade. 

The Vulcanus has proven a success. Her displacement being 1900 tons, 
with a 500 horse-power Diesel oil engine. 


Om-Encinep Suir “ Sevanpra.”—This is the first sea-going passenger 
vessel fitted with Diesel engines, 2500 horse-power, and is for the East 
Asiatic Company. There are two engines, driving twin screws, each engine 
consisting of a set of eight single-acting cylinders 2074 inches in diameter 
by 2834-inch stroke, working on the four-stroke cycle. Messrs. Burmeister 
& Wain have adopted this type of Diesel engine to obtain greater reliability, 
owing to the absence of temperature troubles, the completeness of scaveng- 
ing, and the better balance of the reciprocating parts than has so far been 
considered obtainable with two-stroke cycle engines of equal power and of 
the same cylinder dimensions. That this policy is justified was proved by 
the running of the engines on the demonstration trip from London to 
Antwerp. 

The cam shaft and maneuvering shaft are supported on brackets bolted 
to the crank case, making the removal of the cylinder heads for the examina- 
tion and adjustment of the reciprocating parts quite simple, as neither of 
these two shafts need be disturbed in any way. Skew gearing—the most 
general method of drive for the cam shaft—has in this design been dis- 
placed by cast-steel spur wheels, although it is retained for the maneuvering 
shaft, which is only in action to bring the opposite motion cams into play, 
to lift the rollers with their push rods and to replace them. The skew 
gearing is operated by a compressed-air motor taking air from the starting 
air reservoirs. There are two fuel pumps for each set of eight cylinders, 
each pump being of sufficient capacity to supply the whole engine, and, ac- 
cording to the gauge, the pressure of the oil on the exit from the pump was 
1ooo pounds per square inch. This gives an indication of the extreme 
accuracy of machining and fitting which is essential for this work. | 

A fourth-stage compressor in the forward end of each main engine re- 
ceives the air from the 300-pound compressor, and compresses it up to the 
pressure required for the injection and pulverization of the fuel—. ¢., 900 
pounds per square inch. Each one of these high-pressure compressors 18 
equal to the total work of both engines, and, further, an additional length 
of working stroke can be given to either when it is desired to increase the 
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output of 900 pounds per square inch air for the recharging of bottles, etc. 
It ig also further possible to fit a delivery valve with connections to a work- 
ing cylinder in place of the exhaust valve, so as to augment further the 
store of the starting medium, by utilizing the compression stroke of the 

i The engine turns well, and without appreciable loss of balance 
when firing in seven or even six of the cylinders of one engine. As a final 
stand-by, a steam-driven three-stage 900-pound per square inch air com- 

is installed forward of the oil-fired donkey boiler which is placed 
aft in the engine room between the thrust shafts. 

The fuel injection air is stored in two working bottles of German manu- 
facture, with solid ends welded in by a patent process, placed vertically 
amidships between the compressed-air maneuvering engines. Drain pipes 
to the bottom of the working bottles are fitted, and periodic blowing down 
ensures freedom from moisture, with its consequent corrosion. Two spare 
bottles are placed against the forward bulkhead, and it is so arranged that 
connections can be made between the independent fuel injectors, one work- 
ing and two spare air bottles, to keep the main engines running should their 
air supply fail, due to leakage, etc. It is interesting to note that both the 
auxiliary Diesel engines have also a fourth-stage air compressor (300 pounds 
to 900 pounds per square inch) on the forward end of their crank shafts. 
The starting air, at 300 pounds per square inch, is stored in four reservoirs 
—two for each engine—with dished ends, which are hung from the deck 
above. One reservoir is normally sufficient for each engine. 

Lubrication oil to the main bearings is forced in at 10 pounds per square 
inch pressure by one of two electrically driven plunger pumps through the 
main bearings, crank shaft, and crank webs to the pin and bottom end bear- 
ing, thence up the connecting rod to the cross head bearing and up the 
piston rod to the piston, coming down the piston rod again to the guides, 
when the oil is partially cooled, and thence led outside the crank case 
and discharged through a filter to the sump in the bed plate. This dis- 
charge supplies the means whereby the engineer on watch can assure 
himself of the quantity of flow and the temperature of the oil. Each 
lubricating oil pump is in circuit with a cooler of ample proportions to cope 
fully with the onerous temperature conditions of the Red Sea and the 
tropics.. There are two cooling-water centrifugal pumps, electrically driven, 
to supply all the cooling for the main and auxiliary engines, main and 
auxiliary compressors, lubricating oil, etc. ; two duplicate electrically driven 
three-throw plunger pumps, one for sanitary purposes, two for the bilges, 
with connections to the ballast tanks, which are usually pumped out by a 
compressed-air-driven ballast pump. The compressed air also operates the 
fuel-oil pumps, which draw the fuel oil from the double-bottom tanks to two 
daily service tanks of sufficient capacity for 12 hours working, which are 
placed on the engine-room tops. The function of these service tanks is to 
permit of the settlement of any water pumped, together with the oil from 
the double-bottom tanks, which are filled with ballast when empty. 

The donkey-boiler auxiliaries, the fuel-oil heater, feed pump, and fuel- 
oil pump are naturally steam driven, and are placed in the after bulkheads, 
and there is an electrically driven CO: machine, used for the refrigerating 
space. The electric hydraulic steering gear of the Hele-Shaw-Martineau 
type has given every satisfaction. 

It is interesting to note that compressed air will not be used for working 
the ballast and fuel-oil pumps in the next ship, as it has been found that the 
method of drive is neither reliable nor economical for these purposes. A 
critical examination of the machinery equipment of the Selandia reveals 
the fact that Messrs. Burmeister & Wain are determined to show in actual 
Practice that the prejudice of the many sceptics is unfounded, and that 
where first cost and weight are not primary consideration, an installation 
can be designed which will meet the most stringent demand for reliability. 
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Below is a reproduction of an indicator diagram taken during the voyage 
of the Selandia. The mean effective pressure from the card is approxi- 
mately 6.4 kg. per cm. (91 pounds per square inch) at 129 revolutions per 
minute, which gives the indicated horse-power for eight cylinders at 1igo, 
or 1000 brake horse-power, assuming 84 per cent mechanical efficiency, as 
obtained on the test bed at the Copenhagen works. The fuel-oil consump- 
tion is about 0.45 pound per brake horse-power hour. The space in which 
the silencers, cooled by the feed for the donkey boiler, were placed was 
noticed to be hot, and it is problematical whether a mast exhaust possesses 
any advantages other than that of appearance over a water-cooled silencer 
in a funnel above the engine room. There was less smell in the engine room 
than in that of a steamship. The noise from the engines, what little there 
was, is attributable in a considerable measure to the delivery valves of the 
300-pound per square inch air compressors and the lubricating oil pumps, 
which, latter, it must be explained, were designed and made within one 
week, in order to take the place of compressed-air pumps, which had not 
proved entirely satisfactory. The fact that the engines were of the eight 
cylinder eight-crank type gave a remarkable freedom from that vibration 
usually associated with Diesel engines, but, as in many other ships, the syn- 
chronism of the periods of vibration at certain speeds made itself felt to 
those in the passenger accommodation. 


“SELAND/IA™ 
Scale, $°% - 5 Hg per Cm* 
Full Power 
Mean Press. 63 Atm. 
Revolutions per Min 729 
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e707) Constant C+ 0.1789 


The engine-room officers will number seven—two on each watch: It is, 
moreover, claimed that the adoption of Diesel engines has increased the 
cargo-carrying capacity by 1000 tons, chiefly owing to the absence of coal 
bunkers, since an engine and boiler room for the same power would only 
occupy two or three frame spaces more than the Diesel engines. The saving 
in weight must be small, since the machinery of the Selandia must weigh 
some 400 to 450 tons, which is equal to 250 pounds per brake horse-power 
for the main engines alone. 

The Selandia has not yet encountered weather of a sufficiently severe 
nature to test the action of the Aspinall governor to prevent racing of the 
propeller, although it is stated that the governor gave satisfaction on the 
test bed when the dynamo load was suddenly cut off. Another interesting 
point will be the effect of the flywheel on reimmersion of the propeller after 
the governor has been in action. The maneuvering capacity of the engine 
was tested from West India docks to Gravesend, and proved satisfactory, 
although two tugs were in attendance.—Engineering. 


The large Diesel motors built by the Maschinenfabrik Augsburg-Num- 
berg, Nuremburg, for the German Navy, do not seem to have given entire 
satisfaction. Several months ago the cylinder of one of these motors ex- 
ploded in the builders’ shops. After various modifications new trials took 
place, resulting on January 30, in a deplorable disaster. After the motor had 
been going at full speed for several hours, a cylinder exploded killing three 
machinists on the spot and wounding mortally five more engineers 
machinists who all died before morning. Furthermore, two engineers and 
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six workmen were seriously injured. A sequel to these accidents is that the 

jon is gaining ground among engineers that high-powered Nuremburg 
er moters upon which such hopes had been built will never be installed 
in the large battleships for which they were intended.—Shipping, Illustrated. 


Apvantaces or O1-Burninc Vessets.—The East Asiatic Company, 
owners of the S. S. Selandia, claims the following advantages for oil-burn- 


ing vessels : 
mh) The savings effected by using oil instead of coal may, under the oil 
contract made by the company over a series of years, be estimated at more 
than so per cent. (2) The increased loading capacity obtained through less 
weight of machinery, as well as increased cargo space gained by the absence 
of coal bunkers, and larger carrying capacity owing to difference in the 
ive weight of quantities of oil and coal. (3) Calling at ports for 
bunkers and loss of time connected therewith are avoided. A steam- 
ship on the Far Eastern trade will require to coal at eight or ten different 
whereas a motor vessel need only take in oil at one or two ports. 
r, the drawbacks attending coaling and stoking are got rid of; sav- 
ings are in this way effected and expenses for maintenance reduced. More- 
over, there is no heating of the vessel from the boilers, which, particularly 
in the tropics, is of great importance to the cargo, and also the danger of 
eous combustion is diminished. (4) The cost price of a motor 
tip like the Selandia is about 10 per cent higher than that of a correspond- 
ing steamship, but on the other hand the loading capacity is larger by about 
toper cent, so that the gain per ton-carrying capacity will amount to about 
thesame —The Engineer. 


On-Encinep Vessets 1n Service.—The following table from The En- 
gineer gives list of these in service in April, 1912: 


Summary. 
eq vessels (15,000 tons, 42 H. P. largest).............0055- about 21 
EE as «tin p¥'0-5.0 0 0b've 0 cic owedeabauee hs chp aeines a ieimene elite pe 37 
 - WOGOlS, ... cop ccapdacdiecsnsee chblpahe 40ebarenneet o- 8 
Merchant vessels, freight, passenger and combined vessels (go000 

ee 20 Fs 1): occas 0 ccaednuee cdesah eeeeeeenee i 43 
IIE’, ods 00.6 Ktbbinc sed padincie pammh shies Maan oneied - I 

IIIOUS ooo sec cece vce evctvereeanersere ses sesenossesones my I 
TIMES ow cee cece enn e ee eencereeeeenencereeers ae 
IS oc sc. ne cbs vcs svcee¥ons seb scedews a eeea ennai ” 30 
 .. s nin cde pepaceskedbetne suites cana ns “ 20 
MEE nec cecicebdlestcbuswed see dab ade keane 304 


Diesen Ou. Encines in EtecrricaAt Piants.—In general, the reports 
seem to indicate that the most serious troubles and the principal sources of 
expense in connection with the operation of the engines (most of which 
had been used from one to three years) were due to cracked cylinder heads, 

connecting rods and crank shafts, to reboring of cylinders, to carbon 

( its and valve grinding, and to replacement of piston rings and fuel 
ection accessories, valves, needles, atomizers, etc. Cost of repairs per 
engine per year varied from a nominal sum up to one instance of $700, the 
latter high figure being mainly due to cracked cylinder heads. The average 
cost of repairs and renewals was between $200 and $300 per engine per 
year, or from 2 to 3 per cent of the cost of the engines.—Electrical W orld. 


Gas Encines ror Suip Proputsion.—The Holzapfel 1I.—This is a gas 
engined vessel, with its own gas plant, which was built and supplied by the 
Gas Corporation, of Stockton-on-Tees. It consists of two producers, 

3 feet 6 inches square and 6 feet 6 inches high, and of two scrubbers, 13 feet 
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high and 2 feet 6 inches diameter. Exigencies of space on board so small a 
vessel forced the owners to agree to a somewhat cramped position for the gas 
plant, which is situated in the engine room on the port side. The 

ment as it exists on board this vessel is probably the only one, so far as the 
producers are concerned, which could be adopted on a vessel of her size 
with engines aft. 

These are placed on a platform 3 feet 9 inches high, and they form part 
of a closed-in gas space, which is accessible by a gas-tight door from the 
engine room, but is not supposed to be entered, except in case of y 
need, while the vessel is under power. The working of the producers, such 
as blowing on, and the working of coal cocks is by levers from the engine 
room. The only openings to the engine room are the blowing-on ¢ 
which can be shut by a slide, and four inlets, which are only open while the 
gas plant is under suction. 

The producers are lined inside with fire bricks; they were originally con- 
nected with the scrubbers by horizontal pipes entering the scrubbers at the 
base. The scrubbers were filled with coke to a depth of 6 feet; sea water 
from a tank on deck trickles down through this coke, and serves to cool 
the gas and to free it from any dust which may enter from the producers, 
Above the coke is a space containing wood wool as a further means of 
cleaning the gas. The cooling water is discharged into a tank underneath 
the scrubbers, whence it is pumped overboard by a drum pump runni 
by a belt from the main engine. Originally a centrifugal pump was fi 
for this purpose, but it was found to be quite useless, and had to be changed 
for a drum pump. Steam vapor is supplied by eight flash boilers inside the 
producers, and fresh water has to be supplied for this purpose, and this is 
carried in the after peak tank. In order to be able to use sea water, a new 
type of vaporizer has been designed, by which sea water can freely be used, 
and this will be fitted to the exhaust in the early future. 

It may here be stated that a sufficient supply of steam vapor, i. ¢., 1 pound 
of water evaporated for every pound of coal used is essential, not only for 
the quality of the gas, but also to reduce the formation of slag in the pro- 
ducers. 

The vertical gas engines is by Messrs. E. S. Hindley & Sons, of Bourton, 
Dorset. It has six cylinders, 10-inch diameter and 10-inch stroke; it is 
designed to run at 450 revolutions per minute. It is a similar engine to the 
type now manufactured by several gas engine builders for the purpose of 
working electric dynamos, and, in so far as it works on the hydraulic trans- 
former, its task is practically identical with that of other vertical gas engines 
on shore. The engine has forced lubrication and low-tension magneto, and 
also Lodge ignition. 

The consumption of anthracite coal during recent runs varied ere 
and 35 cwt. per day of twenty-four hours, and was about one-half of that o 
steamers of similar power. 

During this period several faults manifested themselves in connection 
with the machinery, and particularly with the gas plant. Among them it 
should be mentioned that the horizontal connecting pipes between scrubbers 
and producers several times got filled with water when the ship was by the 
stern, which shut off the gas from the engine and caused a sudden stoppage. 
As a consequence, this pipe was altered so as to slant downwards from the 
producers to the scrubbers. 

The coke in the scrubbers, moreover, was found to gradually pulverize, 
and it ultimately choked the outlet, so that the water rose, and even came 
into the producers, putting out the fires. Since that time earthenware tubes 
of a design giving a maximum of surface have been placed in the scrubbers 
as a substitute for the coke. 

The fire-brick lining of the producers was frequently covered with slag, 
and when this was removed the fire bricks were injured. I have suggest 
that interlocking blocks of steatite would be a good substitute for fire brick, 
as I am of opinion that slag will not adhere to this, and an experiment for 
putting a partial steatite lining into one of the producers is now being made. 
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two levers for opening the exhaust valves of the producers were 
on the port side of the engine. It happened several times that 
cases of sudden stoppage of the engine burning gas came from the pro- 
ducers into the engine room, when it was difficult, on account of the gas 
flame, to get at the levers of the exhaust valves. In order to avoid this, the 
of the exhaust valves have been brought right across the engine to 
starboard side, and so arranged that both valves can be opened by one 
movement. I consider it essential that such or similar arrangements should 
fitted to future gas-driven vessels. 
The e ignition, as originally fitted, and ane wax as an insulating 
material, was found unsuitable on account of the high temperature pre- 
yailing in the engine room, and a new design of ignition specially adapted 
for the vessel is now being fitted. 

Another interruption in the working of the vessel was caused by the shift- 
ing and breakage of one of the oil pressure pipes. This happened at a very 
inconvenient time, in very heavy weather, and caused some danger to the 
vessel. The oil pressure pipes are now being placed in deep grooves, and 
very securely fixed into position so as to preclude the possibility of a similar 


i 


He 


In other respects the gas engine has worked with fair regularity, but the 

given with anthracite gas is probably nearer 160 than 180 horse- 

, the power guaranteed by builders, which guarantee, however, was 

send of 140 B. Th. U. The transformer has been in every way satis- 
factory —The Engineer. 


AERONAUTICS. 


For the first time an Italian aeroplane has been touched by the enemy’s 
fire. While the airman Rossi passed over a large Arab encampment in the 
vicinity of Tobruk carrying as a passenger Captain Montu, who succeeded 
in throwing bombs with good result, the aeroplane was fired upon by the 
enemy and was hit by four bullets, one of which wounded Captain Montu 
very slightly. Captain Montu is a member of the Chamber of Deputies and 
went to Tripoli to organize a corps of volunteer airmen.—United Service 
Gasette. 


The use of the dirigible as a weapon of offensive warfare was tried with 
apparent success by the Italians at Aziziah in Tripoli on May 2, when, ac- 
cording to a terse official report sent to Rome, two of the new dirigibles 
sailed over the camp and dropped thirty bombs, practically destroying the 
enemy's positior, and resulting in heavy loss of life. The Turks tried to 
utilize their field pieces to destroy the dirigibles with shrapnel, but they 
could not fire at sufficient elevation, and the explosives fell far short—Army 
ond Navy Journal. 


AERONAUTICS IN FraANcE.—The latest figures with regard to aviation and 
aeronautics in France are $4,800,000 for aeroplanes and $1,600,000 for air- 
ships. Fifteen of the latter type will be constructed, and at the end of 1912 
itis proposed to have 334 aeroplanes in operation. At the present time the 

Army has over two hundred. These aeroplanes, which are known 
a avions, are to be divided into flotillas of eight machines, six of which are 
to be always in full commission with two in reserve. These six machines 
are to consist of two monoplanes and four biplanes, divided into pairs and 
intended to carry one, two, and several men. The reserve machines are to 
be one monoplane and one biplane. The 208 avions now possessed by the 
army have been divided into thirteen flotillas, eight for field and five for 
fotitine use. At the end of the year it is expected to have twenty-seven 
in the field and five for garrison work. A special flotilla of powerful 
high-speed machines will be attached to each of the field armies in time of 
war, for long distance reconnoissance work. Each flotilla is to have seven 
ts, a quartermaster, four non-commissioned officers (including a chief 
engineer), and forty-four men.—Scientific American. 
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Progress in aviation matters is a commendable feature of the French 
fighting administration. The advance made by the army is now 
emulated in the navy, the Minister of Marine having decided to use the 
Montpellier aerodrome for the trial of hydroplanes and the training of nayal 
airmen. At present, the French Navy has an aeroplane at Buc, and a Voisin 
hydroplane is on order which will begin its trials at Toulon on April 15, 
The cruiser Foudre has been specially prepared for aviation work and has 
been fitted with a platform for the landing of aeroplanes. The — 
aerodrome will only be used provisionally until that of Fréjus, which will 
be the headquarters of the Naval Air Corps, is ready. The land n 
has already been provided for, and the plans of the various buildings re. 
quired are completed. The Supplementary Naval Estimates admit of the 
purchase of ten machines, a number that will be sufficient to permit of a 
definite estimate being made of the services which aviation will be able to 
render to the navy.—United Service Gazette. 


A new era has been opened in the matter of directing artillery fire 
targets unseen by the gunners from information furnished to them by aerial 
scouts. Performance of aeroplanes in the Continental maneuvers of 
Captain Bellenger in a single-seated monoplane and Captain Casse, Liew 
tenant Blard and Lieutenant Menard (each accompanied by an observer) 
in three double-seated biplanes were directed to reconnoiter the scene of 
operations of an enemy supposed to be advancing on Verdun and to 
the effect of artillery fire from their own side. The latter fired live shell, 
but, of course, only marks or dummies represented the force of the enemy, 
which were invisible to the gunners owing to the elevation of the ground 
between them and their objectives. The aviators rose to a height of 4000 
feet to comply with supposed conditions of safety, circled around over the 
enemy during the engagement and by means of dropped messages indicating 
the results of the firing from time to time rendered the shooting far more 
effective. 

The success of the aerial scouts in the French and German exercises has 
developed a tendency among enthusiastic advocates of the aeroplane to 
assume that the army airman will entirely take the place of the cavalry scout, 
but it is well to point out, says the London writer, that it is unreasonable to 
suppose that the aeroplane can do more than very considerably lighten the 
labor of the cavalry reconnoissance and allow the mounted troops more rest 
and more freedom for purposes of tactical aggression while at the same time 
reducing the strain on the horses. On September 9, during the French 
maneuvers, not one of the twenty-four aviators on both sides could go up 
on account of the weather. Such weather crippling of the activity of air 
scouts and other dangers and mishaps must be taken account of and the 
net result is to make it plain that it would be most unwise to rely upon 
continuous efficiency of aerial scouting in any form, if unsupported by 
mounted troops forming a protectice screen against the scouting enterprises 
of the enemy’s cavalry. 

The general adoption by the different nations of neutral-colored uniforms 
is destined to decrease materially the efficacy of the air scout, according to 
this British student of aeronautics, for whereas hitherto it has been com- 
paratively easy to distinguish friend from foe by the distinctive uniforms 
with the universal introduction of field service uniforms of grey-green of 
or mud-color, calculated to make the wearers as little conspicuous as pos 
sible, the problem of distinguishing friendly from hostile troops and even 0 
distinguishing scattered troops at all when flying rapidly at a safe elevation 
will be much more difficult than now. It is hard to say what the aerial pi 
will be able to do for his own side in wooded country. He will be v 
and possibly audible to the enemy but he will see next to nothing himself. 
In misty weather he will lose his way and see nothing at all. The ease 
which air scouts can be deceived by false dispositions and dummy field 
works will also tend to vitiate the work of the fliers. In the German Army 
maneuvers of 1910 the “ red” army laid out a dummy position with elaborate 
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works which completsly fooled the air scouts of the “blue” army, 
they were in a dirigible and had a steady platform for observation. 
Army and Navy Journal. 


RADIO. 


- Rapro in THE SAHARA.—Signor Marconi announced that no poles or masts 
_ are needed in sending radiograms across the desert. Lay the wires along the 


i sand a short distance in the direction in which the message is to be sent, and, 


* due to the complete dryness and non-conductivity of the sand, the apparatus 
performs its functions as well as before. It is claimed that messages sent 
mthis manner cannot be intercepted—Scientific American. 


Frencu Fisuinc Fieet.—Following the example set by the German gov- 
emment, a credit of $50,000 has been asked from the French government to 
encourage the installation of wireless telegraphy in French fishing smacks. 
Boats carrying their own apparatus will receive an installation bounty of 
$oo and an upkeep allowance.—Shipping, Illustrated. 


Enctann’s CoastcuArp Rapio Operators.—It is directed that officers and 
men of the wireless telegraphy section of the coastguard will only embark 
in the fleet for a cruise of 28 days once in two years, instead of embarking 
ewery year as at present. With regard to the signal section, no more 
embarkations in the fleet are to take place, but the officers and men are to 

a course of training of 28 to 35 days once every four years in the 

Soulschool at Portsmouth.—United Service Gazette. 

Bxcuisnh CHAIN or Stations.—The Marconi Wireless Telegraph Co. has 
received a dispatch from its headquarters at London advising it of the com- 
pletion of a contract with the British government for the erection of a chain 
of wireless stations, to be known as the Imperial Wireless Chain, linking 

anumber of the colonial possessions of the British Empire. Among 
the chief stations of the chain are to be those at London; in Egypt, at the 
northerly entrance of the Red Sea, and at Aden, at the southern extremity 
of the Red Sea, both on the eastern route to India; at a central point in 
India; also at Singapore, in the Straits Settlements, on the route to the Far 
East, and at Pretoria, South Africa. These are to be the nuclei of further 
stations in this chain, which is designed to extend the service gradually so 
as to link London with all the British possessions beyond the seas. The 
British government allows £60,000 for each station, exclusive of sites and 
buildings, and allows the company to per cent of the gross traffic receipts 
eon of the contract, which lasts twenty-eight years.—Shipping, 

ted. 


New Merattic Mast.—An extensible metallic mast for use in connection 
with wireless work is being experimented with in Germany. The apparatus 
isnot telescopic, but involves a new and novel principle. 

Four flexible steel strips are wound on drums, so placed with relation to 
each other that a four-sided hollow column is formed by the strips when 
fed from the drums. The strips are provided with teeth and recesses in 

edges, which engage in each other as the mast is projected. A light 

table mast, having a base about three feet square, can be raised to a 

it of sixty-five feet. When lowered, the apparatus is six feet high and 
385 pounds.—The Navy. 


_Jaran.—tIn wireless telegraphy the Japanese have completed a large sta- 
ton at Darien by which they are connected with the Asiatic continental 

of wireless stations. The Japanese naval experiments with wireless 
communication with vessels of the Japanese trans-Pacific fleet have been 
Satisfactory. The Japanese Navy has introduced aviation and among other 
aeronautical machines they have adopted a hydroplane.—Marine Rundschau. 
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PANAMA Exposition Tower.—A memorial tower over 1000 feet above sea 
level will be built in Lincoln Park, San Francisco, in connection with the 
Panama Exposition. The possibilities of such a tower for wireless work 
has appealed so strongly to the Secretary of the Navy that he has issue 
the following statement on the subject: 

The Navy Department is taking steps towards erecting a high-power 
station on the California coast, in connection with its chain of wireless sta. 
tions across the Pacific and for communication with ships in the easter 
Pacific Ocean. Since the range of wireless depends principally upon th 
height of the aerial wires above the ground, and since the location of thy 
station at San Francisco would be most advantageous to that city, it would 
seem that the memorial tower should be erected with a view to its use for 
supporting one end of an aerial of the most powerful wireless station in the 
world. The Eiffel Tower in Paris, 1ooo feet high, has produced wonderfgl 
results in long distance wireless work, and the proposed tower would insure 
even more remarkable results —The Navy. 


MISCELLANEOUS. 


How to Test Meta PoLisHEs For EXpLosive PROPERTIES ON Boarp Sup, 
—R. E—tThe following order was published by our Navy Department som 
time ago: 

SpectAL Orper No. tI. Navy DeparTMENT, Jan. II, 1912, 
As certain brands of metal polish have been found to be ex- 

plosive, all brands on board ship shall be tested, and those contain- 

ing explosive gases shall not be allowed or retained on board, unless 

they are stowed on upper deck. 

* * * 7. + + * « * * x * 

While a way to carry this out may, to most of us, be perfectly apparent, 
still, the following method suggested by Mr. G. W. Patterson, of the Naval 
Smokeless Powder Factory, may prove useful: 

Take a pail or dish pan “ A” that is large enough to hold the polish can 
“B” comfortably and completely under water; a tumbler, tin cup “C” or 
any suitable-sized collector to be inverted under water ; and a plate of glass, 
wood or metal “ D.” 


D 
= ew A 
= 
Punch one or more holes in the can of polish “B” under water, and 
preferably warm it in water before the trial. Any gases which may escape 


collect in cup “C,” and the latter with its mouth covered with the plate, 
carry to a convenient location, and test with a burning match or splinter. 








8 








Nore on THE Hyprautic INTERACTION BETWEEN PAssinG VESSELS, CALLED 

“Suction.” (See No. 140).—Titanic and New York.— 
April 10, 1912. 

Very slowly the Titanic left her pier, until she came opposite the New 
York, of the American Line. Suddenly there was a noise like minute gum 
ore Age Seven of the hawsers holding the New York to her pier 

tted. 
peThe big steamship soon came to a standstill and her three tugs went to 
the assistance of the New York, barely 15 feet separating the two V 
The tugs got the New York back to her pier without a mishap. Then 
Titanic proceeded down Southampton water on her way. 
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The Titanic is 882 feet 6 inches long, has a beam of 92 feet 6 inches, dis- 


places 66,000 tons and is of 46,000 tons net register —Baltimore Sun. 


Nore on THE CoLiision Berween H. M. S. “ Hawke” anp R. M. S. 
“Ouyupic.” (See Nos. 140 and 141.)—The ram of the cruiser Hawke, 
which collided with the Olympic, has been found by divers off Cowes. From 

ivate advices it appears that the position of the find was 1200 feet from 
where the Hawke was stated at the trial to have been at the time of collision; 
that is, 1200 feet more to the eastward and a little more to the north of the 
channel. This would tend to corroborate the evidence given by the officers 
of the Olympic and, furthermore, would tend to show that the Hawke had 
ample room and that the Olympic did not make a converging course for the 
buoy after entering the channel. The appeal from the decision of the 
Admiralty Court which found against the Olympic will be heard in June and 
it is expected that in view of the fresh evidence just brought to light, a new 
trial will be ordered and that this time the boot will be on the other foot — 


Shipping, Ulustrated. 


Tue “ KANGAROO.”—This is a vessel, built and designed by Schneider & 
Co,, at their Chalon-sur-Saone works, for the purposes of transporting sub- 
marines and submersibles over the sea, of docking submarines as in an ordi- 
gary dry dock, and, as cargo, to carry all heavy or clumsy material such as 
turbines, boilers, engines, locomotives. The movable cranes being of great 


Towing, crossing the Atlantic under their own power, were both im- 
praticable, hence the design of this ship which takes the submarine or sub- 
metsible into its hold, and thus by analogy receives its name. The vessel 
fas three parts: the forward, shaped as in an ordinary vessel, but fitted 
with movable entrance in stem making a tunnel through which the boat 
titers to the large central hold forming the second part. This hold is 193.5 
feet long and is really a floating dock where the submarine is shored up on 
aline of blocks and on appropriate crib work. The third part contains the 
motor of 850 horse-power, giving 10 knots speed, and the quarters of the 
crew. Other dimensions are length 305 feet, beam 39 feet, displacement 
5450tons. The first voyage of this vessel will be made soon, and will carry 
to Peru a large submersible boat—Le Yacht. 


Time to CompLete Buritpinc or BatrLesHips.—England: Vanguard, by 
Vickers, two years and twenty-three days. Hercules, by Palmers Company, 
two years and thirty-five days, and the average time to build the fifteen 
Dreadnoughts was two years four and one-half months—all from the order. 

rmany: The lV estfalen and Nassau were completed two years and nine 
months after their laying down; the Thiiringen in three years and three 
months from the order. ‘he average of the eight completed German ships 
was three years and two months. 


Cost Per Ton.—The cost per ton of the latest Dreadnoughts is less in 
Great Britain and the United States than in other countries: the Orion 
costing £83 per ton, and the Utah, £87; while the Thiiringen cost £100; the 
Danton, £122; the Cavour, £118—The Navy. 


Curonotocica, Story or THE Otp “ Marne.”—Aug. 3, 1886, Congress 
authorized construction. 

Oct. 18, 1888, first section of keel laid. 

aoe 18, 1889, launched at Brooklyn Navy Yard, sponsor, Alice T. Wil- 
merding. 

Feb. 15, 1808, sunk by an explosion in Havana Harbor, while peacefully 

at anchor, 275 officers and men killed. 

March 29, 1808, Court of Inquiry finds warship destroyed by explosion 
from outside. 

April 21, war with Spain, precipitated by sinking of Maine, declared. 
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October, 1910, work of raising begun. 

Feb. 4, 1912, Maine afloat inside of cofferdam. 

March 16, Maine “buried” in 3600 feet of water in the middle of the 
Gulf Stream, nine miles off the Cuban shore. 

March 23, 1912, funeral services and exercises at State, War and Navy 
Building, Washington, at 2.15 p.m. Interment of remains at the Arlington 
National Cemetery, same date. 


Tue Buriat or tHe “ Maine.”—About nine o'clock on the morning of the 
burial day, March 16, 1912, the battleship North Carolina and the scout 
cruiser Birmingham entered the harbor of Havana. An hour later the 
coffins containing those victims of the disaster that were not recovered until 
the Maine was raised, were borne upon the shoulders of Cuban artille 
to the battleship North Carolina. Sixty-six of the ill-fated crew were toms 
in the wreck, and these have since been buried at the Arlington National 
Cemetery (on Saturday, March 23). 

At 2.15 the signal was given for the start of the funeral procession, and 
as minute guns boomed from Cabanas Fortress the remains of the old 
battleship were towed out of the harbor by three tugs, one in the lead and 
two at either side, to hold it to its course. The American battleships fell in 
line and were followed by four Cuban gunboats. Dark clouds spreada 
pall over the sky, and a heavy swell disturbed the sea. At intervals of a mile 
the North Carolina fired signal guns. When about four miles from shore, 
the American vessels took position to the right of the wreck and the Cuban 
vessels to the left, while other ships ranged fore and aft to complete the 
square. A detail of sailors boarded the Maine and opened the sea cocks. 
Very slowly the old hulk began to settle. The marine band played the 
National anthem. The bulkhead end was first submerged leaving above the 
water only the stern, from which flew an immense flag. Twenty minutes 
from the time the sea cocks were opened, the decks gave way under the 
pressure of the air beneath them. As the setting sun broke through the 
clouds, the water closed over the Maine and its flag. Taps were sounded 
and then the sirens of the warships wailed a funeral dirge. Thousands of 
roses that had strewn the deck of the vessel floated on the surface of the 
sea, marking the grave of the old ship. The North Carolina and the Bir- 
mingham fired a parting salute, and then proceeded on their way home with 
the bodies of the victims. ‘Thus ended the most impressive funeral ever 
held at sea. 

In the harbor of Havana there still remains the cofferdam with which the 
wreck was raised. This must be removed, together with the stone that was 
poured into the mud about the crib work, when all traces of the tragedy 
will have been wiped away.—Scientific American. 


Tue Loss or tHe “ Tirrantc.”—The dimensions and general characteristics 
of this, the largest vessel then afloat, were as follows: S882 feet 9 inches 
long, 92 feet 6 inches beam, and of 46,000 tons gross register, and dis- 
placing from 51,000 tons to 60,000 tons. Length between perpendiculars, 
850 feet. She had three screws, each wing propeller being driven by re 
ciprocating engines of 15,000 indicated horse-power, the center propeller 
being driven by an exhaust turbine of 16,000 shaft horse-power. For gomg 
astern the wing propellers only were available. 

The S. S. Titanic, on her maiden voyage, left Belfast on April 2, South- 
ampton on April 10. On the afternoon of April 14, the S. S. Amerika te 
ported to the Titanic that she had just passed two huge icebergs in Lat. 
41° 27’ N. and Long. 50° 3’ W. That same evening, the Titanic was steam- 
ing westward at 21 knots, weather clear and bright starlight, when ice was 
reported ahead. The engines were stopped, reversed, helm put hard a- 
starboard, and bulkhead doors closed from the bridge, when, immediately, 
at 11.40 p. m., April 14, in Lat. 41° 16’ N. and Long. 50° 14’ W.—or just 
13 miles S. 33° W. of where bergs had been reported to her in the after- 
noon—she struck an iceberg whose submerged ledge tore out all her stat- 
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hoard bilge. Boats were manned, lowered, and sent clear of the steamer. 
The Titanic sank at 2.20 a. m., on Monday, April 15, 1912. About 8 a. m., 
the Cunard S. S. Carpathia—called by radio from the sinking vessel— 
arrived on the spot, and picked up and cared well for the occupants of the 
There were 1652 lives lost and 708 souls saved. Another reliable 
authority places it at 1635 lost and 705 saved. The cost of this vessel was 
847, and her cargo on this trip was of enormous value. 
ees to be learned from this accident are: 
(1) Steamships must be navigated with more care for safety of pas- 
rs and crew, and great risks should not be taken. 
(2) Steamships must be built more on navy requirements as to cellular 
water-tight subdivision of hull. 
(3) Amore southerly track, clear of ice, should be used. 
(4) More boats and other appliances for saving life should be provided. 
From an examination of the plans of the Titanic we learn, to the great 
astonishment of every naval officer, that her double bottom did not extend 
up her sides at all, as is case with Mauretania class built to navy require- 
ments, so that the opening of her side left no alternative but that of sink- 


. 


* ing, and in other words, there were no subdivisions of her hull similar to 


wing ary of men-of-war, or to auxiliary cruisers. Her compartments 
were few and all extremely large. The design of the Great Eastern, with 
the double hull extending 10 feet above the water-line, with its 10 transverse 
bulkheads carried to the highest deck, shows it to have been one of the 
safest, if not the safest, passenger ships ever constructed. The Titanic had 
but 15 water-tight compartments and these bulkheads were carried only 
tenfeet above water-line, and then not to a water-tight deck. The average 
length of her compartments was 53 feet. As to boat capacity, much differ- 
ence of opinion exists. The Board of Trade rules call for a boat capacity 
equal to fifty per cent of the total number carried. Accidents seldom happen 
in weather in which boats could be used at all. 
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“ Modern Seamanship.” By Rear-Admiral Austin M. Knight, U. S. Navy. 
New York, D. Van Nostrand & Co., 1910, 531 pages, 159 full-page plates. 
Price $7.50. 

This is the fifth edition. The first edition appeared in April, root. 

In the present edition, about one-half of the material retained from 
former editions has been re-written, a large part of the remainder revised, 
and the following chapters added: 

Chapter 19—Handling Torpedo Vessels and Submarines. 

Chapter 20—Keeping Station and Maneuvering in Squadrort. 

Chapter 25—Hints for Junior Officers. 

The revision of Chapter 12, “ The Rules of the Road,” is practically new. 
All of the chapters in previous editions which dealt with sailing vessds 
have been omitted, except that a brief description of such vessels is in 
cluded in the Appendix, because the author believes, and wisely, that some 
mention should be made of this matter, though as part of a naval officer's 
profession, it is nearly obsolete. 

The care and skill with which the book has been prepared, both by the 
author and the publisher, deserve admiration, unqualified and positive. 
Both in general plan and in detail, the book leaves nothing to be desired. 
Every department of seamanship is covered; every appliance and every 
method is explained in words, and illustrated by plates, with perfect clear- 
ness and completeness. 

The scope of the work may be indicated by stating the headings of the 
various chapters, which are as follows: 


Chapter 1—The Hull and Fittings of a Ship. 
Chapter 2—Rope; Knotting and Splicing. 
Chapter 3—Mechanical Appliances on Shipboard. 
Chapter 4—Blocks and Tackles. 

Chapter 5—Handling Heavy Weights. 

Chapter 6—Log and Lead; Submarine Signals. 
Chapter 7—Boats. 

Chapter 8—Handling Boats in a Surf. 

Chapter 9—Ground Tackle. 

Chapter 10—Carrying Out Anchors. 

Chapter 11—The Steering of Steamers. 

Chapter 12—The Rules of the Road. 

Chapter 13—Maneuvering to Avoid Collision. 
Chapter 14—Piloting. 

Chapter 15—Handling a Steamer Alongside a Dock. 
Chapter 16—Placing a Ship in Dry Dock. 
Chapter 17—Weather and the Laws of Storms. 
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Chapter 18—Handling Steamers in Heavy Weather. 

Chapter 19—Handling of Torpedo Vessels. 

Chapter 20—Keeping Station and Maneuvering in Squadron. 

Chapter 21—Towing. 

Chapter 22—Rescuing the Crew of a Wreck. 

Chapter 23—Man Overboard. 

Chapter 24—Stranding. 

Chapter 25—Hints for Junior Officers doing Line Duty. 
Appendix. 


The thoroughness with which these various subjects have been treated 
may be indicated by stating that the book comprises 531 pages, each page 
g’ x 6”, besides 159 full-page plates, and that the language is extremely 
terse. 

Perhaps the best chapter in the book is the chapter on The Rules of the 
Road. It is hard to see how this chapter could be improved. While the 
rules of the road were doubtless intended to be very simple, it is a matter 
of fact that they are not simple at all; and it is also a matter of fact that 
some of the rules are expressed very ambiguously in the law. In Admiral 
Knight’s book, the rules are not only given, but they are commented on 
with much elaboration, and explained with minute care and clearness. 
Giations from legal decisions are given, and many cautionary remarks 
aremade, pointing out where the rules have been sometimes misinterpreted, 
and are liable to be misunderstood. The rules are illustrated with thirty- 
five excellent diagrams, nineteen of which are partly in color. 

It is evident that Admiral Knight has a just appreciation of the im- 
portance of a thorough understanding of the rules of the road, which is 
pethaps the most important single subject in seamanship, and that he 
spared himself no labor in elucidating them. No officer can read the 
chapter on The Rules of the Road without receiving benefit. 

One of the distinctive features of the book is the elegant clearness and 
conciseness of the diction. That such beautiful English should be used 
throughout a purely technical work is perhaps surprising, but certainly it 
is desirable, because it lightens the labor of understanding, and renders 
study attractive. This merit appears in its most pleasing form in the 
chapter on the Laws of Storms, which the author makes not only extremely 
instructive, but intensely interesting also. 

This chapter is so fine that it is to be hoped that Admiral Knight will go 
into the subject still more deeply. It is a subject that concerns the seaman 
intimately, and yet most of us realize that there is a hiatus in the theory 
somewhere. This chapter is commended to the earnest attention of every 
officer, not only because it is so good in itself, but because its clear ex- 
position of the present theory makes the subject so alluring that it may 
stimulate some one to take it up as a specialty, gather fresh facts, and 
formulate some laws which will help us to foretell the weather better than 
we can now. 

All the chapters are good, all the subjects are well handled, all the ex- 
planations are clear, all the conclusions are correct. The book is intended 
Primarily for naval officers, especially for the younger officers. It deals 
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mainly with conditions as they are in the naval service; and yet the 
principles it enunciates, and the methods it describes, apply to all depart- 
ments of the seaman’s art, and vitally concern those who cruise in the 
merchant service also. It is a book which every seaman, no matter how 
well versed he may think himself to be, should consult with the greates 
care, and keep always at hand for reference. 

Brapiey A. Fiske, Rear-Admiral, U. S. Navy, 


“Interior Ballistics.” Third Edition, 1912, by James M. Ingalls, Colonel 
United States Army (retired). New York: John Wiley & Sons, ton 
186 pages. Three tables for use in computations. Price $3.00. 

“When, in the summer of 1880,” as stated by Colonel Ingalls in the 
Preface to the edition of 1894 (Second Edition) which forms a first preface 
in the present book, “ it was decided by the staff of the Artillery School tp 
add to the curriculum a course of interior ballistics, the instructor oj 
ballistics, knowing of no text-book on the subject in the English language 
entirely suited to the needs of the school, employed the time at his disposl 
before the arrival of the next class of student officers in studying upad 
arranging a course of instruction upon this subject, so important to th 
artillery officer. The text-book then planned was partially completed and 
printed on the Artillery School press, and has been tested by two classes 
of student officers. 

“In the summer of 1893 the author again had leisure to work on the 
unfinished text-book, but in the meantime he had found so much of it which 
admitted of improvement that it was decided to rewrite nearly the entire 
work as well as to complete it according to the original plan by the addition 
of the last two chapters. 

“ With the exception of portions of Chapters IV and V, the author claims 
no originality. He has simply culled from various sources what seemed 
to him desirable in an elementary text-book, arranged it all systematically 
from the same point of view and with a uniform notation.”—Artillery 
School, February 15, 18904. 

“The Second Edition,” as stated in the Preface proper to the present 
edition of 1912 (Third Edition), “ was used as a text-book at the Artillery 
School until the school suspended operations at the outbreak of war with 
Spain, in April, 1898. This edition, having become exhausted, the author 
has been induced by the request of officers for whose wishes he has great 
respect, to prepare a new edition embodying the results of some investiga- 
tions which were published in Volumes 24, 25 and 26 of the Journal of the 
United States Artillery.” 

The First Edition it seems was never issued, if published. 

By the way of introduction, and before proceeding to a more extensive 
review of this book, it will be worth while to indicate as briefly as possible 
the method used. This can be fairly well done in a paragraph by referring 
the reader to a paper published in the Proceepincs or THE Unitep States 
Navat Instrrute, Volume XIV, No. 2, 1888, Whole No. 45, under the 
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caption “ Velocities and Pressures in Guns,” by Ensign J. H. Glennon, U. S. 
Navy. If on page 403 of this number, the fifth line, reading, 

“Integrating (9), replacing (n—1) by 4 or 2/5,” 
is changed to read, 
“Integrating (9), replacing (n —1) by 1/3,” 


and the integral as thus changed is tabulated, as it can be much more 
readily than the unchanged integral, all else except the value of n, which is 
changed throughout, to remain as it is there, that is, if all the other functions 
named there are based in exactly the same way on this new integral, which 
in its general form is the key to the whole matter, and if the velocities and 
pressures are expressed by exactly the same formule, and are used in 
exactly the same way, the method will be completely and exactly, even if 
briefly described. 

Nore —The radical sign prefixed to the denominator of this changed 
integral as shown in equation (9) page 82, Ingalls’ Interior Ballistics, 
Third Edition, is a typographical error, and should be omitted. 


If, in addition, the formule are deduced without the aid of the so-called 
“general equation of motion” in a gun, but directly from the thermo- 
dynamic laws of gases, as was done in the Interior Ballistics by Lieutenant 
}. Glennon, U. S. Navy, published in 1894, a method of initial procedure 
used by Colonel Ingalls in the present Third Edition of 1912 (but not in 
the Second Edition of 1804) will be covered also. 

The key integral above referred to was new in the paper on “ Velocities 
and Pressures in Guns,” and does not belong to Sarrau or other previous 
writers. There is no suggestion in any of their writings as to dropping 
the solution by series as used in the French and other Continental books, 
and it involved a distinct heresy from their methods. It would seem that 
any reference by Colonel Ingalls to this paper on “ Velocities and Press- 
ures in Guns” must be looked for in the comprehensive predicate found 
in his Preface to the Second Edition of 1894, viz.: 

“culled from various sources,” 


and it is not elsewhere mentioned in the prefaces or subject matter of the 
Third Edition; nor is its author. It would also appear aside from the 
personal predilections of the Colonel and his possibly better arrangement 
of the subject for the use of student officers that any originality of method 
if it can be so called comprehended in the statement in his Preface to the 
Second Edition, viz. : 

“With the exception of portions of Chapters IV and V, the author claims 
no originality ” 
consisted in substituting 1 1/3 for 1 2/5 as the ratio of the specific heats 
of the powder gas. And in this connection, “lest we forget,” the following 
from a continuation of “Velocities and Pressures in Guns,” entitled 
“Powder in Guns” (see page 28, Whole No. 52, U. S. Navat Institute 
Procrepincs, 1890), is illuminating: 

“I do not consider n= 1.4 as final or necessarily the best value; n is 
greater than 1 and probably not greater than 1.4. Tables could just as 
teadily be calculated for 1.2 or any other value as for 1.4.” 
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The chapters referred to, it may be noted, contained the meat of the 
whole subject, especially in so far as it was new. 

Formule of this kind require extensive test. The original tables i 
“Velocities and Pressures in Guns” were based on theoretical considera 
tions, pure and simple, at a time when this and kindred subjects in ordnanee 
and gunnery were being developed by officers of the army and navy, and 
many of the elements of the loading of guns were still indefinite or 
accurate. The ratio assumed for the specific heats of the powder gas was 
that for perfect gases, or 1.4. Many still believe this the best value for that 


ratio per se in spite of some evidence to the contrary, as this gas is very far 


removed from the liquid or solid state by its high temperature. The 
deduction of these formule involved as well an assumption that there ex 
isted in the products of combustion of the black or brown powders tp 
which they were applicable a non-gaseous residue equal in volume to th 
total volume of the original powder grains. It was and is well known that 
this assumption could not be true with any exactness ; and in the application 
of the formulz, the use of 1 1/3 in place of 1 2/5 has an influence cor 
rective at least in part, for this very inexactness. But the author goes 
further. He applies these formule to smokeless powder, both cordite and 
nitro-cellulose, where there can be no such non-gaseous residue, am 
shows in his applications that the formule with his tables have about tk 
same relative exactness when used with these smokeless powders that they 
had when using the original tables (where 1.4 was used as the ratio of the 
specific heats of the powder gas) with the earlier common powders. This 
naturally impels one to suggest that a still further adjustment of this ratio 
to meet the greater inexactness of the volume of the non-gaseous residue 
(with smokeless powders) would probably have given even better results 
than are shown in the “Applications.” The results are, to be sure 
sufficiently astonishing. 

The complete method with formule and solutions, and working tables 
sufficient for those who use them only occasionally, but who are familiar 
with the properties of gases, could be placed on four or five printed pages. 
The uses, explanations, applications and tests of the formule are of course 
very much more important from a practical point of view, and the present 
book which gets out of them about everything that can be gotten except 
Sarrau’s own formule for black or brown powders (which could readily 
have been gotten by the use of certain approximations admissible in 
practice) covers, aside from title page, prefaces, table of contents, tables 
of functions and a chapter on the rifling of cannon, one hundred and sixty- 
nine printed pages. The labor involved was of course very great, and, 
especially if viewed in retrospect, after the fact, very much greater than the 
labor of production and combination of the ideas embodied in the original 
formulz. 

We will now go into the subject matter in some detail. After an im 
troductory chapter with definitions and an early history of Interior Ballistics 
covering many old familiar names, the author breaks ground on his sub- 
ject proper with a deduction of the thermo-dynamic laws of gases, such as 
may be conveniently found in Sarrau’s researches and elsewhere. He then 
deduces a velocity formula for any travel of a projectile in a gun when the 
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weight of powder burned to the corresponding instant is given. It is to be 


" pemarked that Sarrau has this same formula,* but as will become obvious 


by noting the character of his later velocity formula for quick powders 
(which involves the shape of the powder grain) he either abandons it, or 
fails to note its full significance. (See equations (21) and (22), pages 89 
and gt, U. S. Navat INstiTuTe Proceepincs, Whole No. 28.) 

After proceeding thus far in a direct line towards his final formule, the 
guthor digresses for a while to present the other view of the subject as 
given by Messrs. Noble and Abel. In their method, the gases and non- 
gaseous residue are assumed to remain at an equilibrium of temperature, 
as the gases expand in a gun, the expansion being otherwise adiabatic. 
Sarrau assumes the gas expansion as strictly adiabatic. Noble and Abel 
do not get into the theory of progressiveness in powder at all, though what 
is called their factor of effect will correct differences of velocity with 
different guns and different elements of loading. The author is apparently 
careful that tle methods of Noble and Abel are not confused with his own, 
for in the twenty or more pages devoted to them in this part of the book, 
he mentions one or both of them on an average of about once to each page. 
And though he quotes their experiments and deductions extensively, he is 
not following their method at all. 

Hethen returns to his subject proper, takes up the progressive combus- 
tim of grains of powder, and resorts to a formula involving the fraction of 
the least dimension burned, a simple device to be sure, but a departure from 
the usage of Sarrau and others, and a coincidence with that in “ Velocities 
and Pressures in Guns.” (See equation, 12th line, page 403, U. S. Nava 
Instrrute Proceepincs, Whole No. 45, and equation (22) page 72, Ingalls’ 
Interior Ballistics, Third Edition, noting further use.) 

Finally, in spite of the opinions of several later authorities, he adopts 
Sarrau’s law for the velocity of combustion of powder, namely: “The 
velocity of combustion varies as the square root of the pressure of the 
surrounding medium.”’ And he is probably right in so far as any single 
power or root would suit the case. There is room for considerable com- 
ment as to this matter, but it would require a chapter in itself. It cannot 
be treated superficially, and we will not attempt it here.. This law, how- 
ever, leads the author directly to a particular concrete expression by formula 
for the velocity of combustion of powder under variable pressure. (See 
equation (2), page 80, Ingalls’ Interior Ballistics, Third Edition, and last 
equation, page 402, “ Velocities and Pressures in Guns,” U. S. Navat In- 
stitute Proceepincs, Whole No. 45.) This formula, simple as it may 
seem, is also a departure from the previous beaten path. 

Sarrau bases his final formule on a premise that the volume of the solid 
(non-gaseous) residue of burning gun powder at the temperature of com- 
bustion is equal to the total volume of the powder grains. This is his own; 
itis based on a careful analysis (of other peoples’ experiments), and he had 
the clearness of perception to seize it for future use, and place it in a 
working formula for a progressive powder. The same value was taken in 





*Sarrau does not use the special form where 1 1/3 is substituted for n. 
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“ Velocities and Pressures in Guns,” and the same is taken here. And pot 
only that: The formulz as originated were for black and brown powders 
where the premise was at least approximate; Colonel Ingalls, as Previously 
indicated, shows by his examples that the formulz are fairly applicable tp 
smokeless powders. And he has gone into their application with a degree 
of elaboration all his own, a tremendous piece of work, and complete tp 
many of the finest details. He omits, however, to discriminate betweeg 
the maximum pressure on the breech block and that on the projectile, as 


well as the maximum effective pressure on the projectile, and it is believed” 
that the results would have been even better than they are, if he had done — 


so. As it is, the results with the cordite-using, 100-caliber, 6-inch gun of 
Captain (now Sir) Andrew Noble are sufficiently impressive, and show the 
exactness that may be expected with these formule and the author's tables 
if care and intelligence are used. The results with nitro-cellulose powder 
are of the same character. The author is to be heartily admired and con 
gratulated on his faith in these formule, and his determination to make 
others see that they are practical. As they stand, they are not foreign, and 
have never been accepted abroad ; or, if so, the fact has never been acknowh 
edged. His voluminous applications literally force them down the # 
versary’s throat, so to speak. It is not probable that short empirial 
formule (possibly due to these) will be abandoned for ordinary occasions 
of firing at the proving grounds, because of their relative simplicity, but 
the study of improvement and other questions in the use of powders will 
have to be made along these very lines. And the author has been brave to 
submit such a compendium of actual statements with figures to the critics, 
for if incorrect they can be mercilessly torn to pieces. It is impracticable 
to follow out all the details of these now. They are presumably correct, 
and will be left unquestioned here. 

It seems an opportune time, however, to notice the following statement 
on page 159: 

“ A comparison of these results with those deduced in Problem 1 shows 
the great superiority of the uniperforated over the multiperforated grain 80 
far as maximum pressure is concerned. The muzzle velocity is the same 
in the two cases,” etc. 

This is true as it stands for the grains used, but hardly fair, as the 
uniperforated grain used has a length of 50 inches while the mult- 
perforated is about one inch in length. It is not true for uniperforated 
grains of the latter length. Where the multiperforated grain in fact loses 
out is in its comparatively short length. There are two ends to every 
cylinder, which in powder constitute additional surfaces of emission and 
these surfaces cause additional maximum pressure. Proper variations of 
length enable one to adjust the maximum pressure and initial velocity. 
But there is a limit to the length of grain imposed by certain other com 
ditions. The first is freedom of movement of the grain in the gun in order 
to take its proper position in the chamber, so that there will be what might 
be called equilibrium of explosion. It can readily be understood, let us 
say with equal spherical powder grains in a closed chamber, that the 
burning grains, with gas at a high pressure issuing in all directions, af, 
with their freedom of movement, suspended by their practically equal 
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_reglsions as regards each other, and the neighboring surfaces, in stich a 


way as to be distributed very evenly throughout the chamber. Short 

But if the grains are long, and arranged fagot form the repulsions 
between grains are sidewise in direction, the gas from the fagot as a whole 
escaping at both ends, and the tendency is not so much to separate the grains 
evenly throughout the chamber as, according as the pressure at either end 
prevails, to shoot the fagot bodily from one end of the chamber to the other, 
bringing on a condition there that will shoot it bodily back again shortly 
and so on. 

The pressure may thus be abnormal in places due to the immediate 

of the source of gas; the gas at formation is very much higher in 
pressure than the average pressure in the chamber can ever be, and though 
this highest pressure is never manifested on the gun, the stream lines of 
the flowing gas have in their various parts pressures dependent on their 
position in the stream. This hampering of the escape of the gas with its 
increased pressure moreover augments in turn the velocity of emission and 
itis plain that there can be no equilibrium of explosion, if we may call it 
so Under such circumstances dangerous wave pressures may readily 
besetup. If the inequalities of pressure force the individual grains length- 
waedifferently, they may get separated out from the fagot and from each 
othe, relieving the situation. But even then from their length they may 
become snarled in various places, making several violent and unequal 
centers of explosion which would, however, be better than one center. 
Or by twisting and writhing around each other, they may break up, thus 
rendering the pressures uncertain because of the creation of new surfaces 
ofemission. If the powder is all burned at the muzzle, the velocity will be 
normal, but the gun will have been placed under unnecessarily severe and 
irregular strains. It is thus well worth while to consider carefully the 
limiting length of the grain that will admit of free movement. 

If now we sacrifice some freedom of movement of the individual grain to 
get a better theoretical form, we can still have a second form of freedom in 
anumber of centers of emission, as with several short fagots placed end to 
end which repel each other lengthwise of the bore. This will constitute 
a equilibrium of a certain type, the resulting waves being much shortened 
and the burning of the grains fairly uniform. 

It should be remarked here that the full value of any abnormal pressure 
with long fagots will rarely or never be communicated to a crusher gauge 
inthe breech block, being manifested on the sides of the gun in the neigh- 
borhood of the fagot and damped by the gas at lesser pressure in the spaces 
thead and in rear of it. 

The true function then of the holes other than the axial hole in the 
short multiperforated grain is to supply the deficiency in the grain due to 
its shortening and the rapid decrease in area of its end surfaces, as it burns. 
And if we can do this, and equal theoretically the long single perforated 
Stain, we can combine a proper freedom of movement to prevent wave 
Pressures with a curve of pressures suitable to a long hollow projecting 
‘eam (such as a gun) which from considerations of vibration and droop- 
ing should have a proper taper. A charge of long multiperforated grains 
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could readily be made which, without any abnormal pressures, would blow 
off the muzzle of such a gun; and abnormal pressures have blown off the 
muzzle of at least one navy gun in a case where long single perforated 
grains were used. 

The author makes a statement on page 154 to the effect that there is q 
sudden drop in pressure when the multiperforated grain goes into slivers, 
as it does when about 85 per cent burned. There may be something not 
interpreted correctly here, for it is plain that at the instant of formation 
of the slivers, their total surface is that of the grain, and though there are 
continuous elementary decreases in their total surface thereafter there is no 
sudden drop. In short, there must be an angle or hump in the pressure 
curve at the corresponding point of travel of the projectile, and the curve 
must suddenly become very steep comparatively, but there can be no 
theoretical break in the continuity of the curve. 

Sarrau is mentioned by name once or twice in this book in a casual way 
in connection with some point. He is not mentioned in the history of those 
who contributed to the subject, and there is nothing whatever to indicate 
that he pointed the way. Notwithstanding the contributions of Noble and 
Abel, the author as stated before is not following their methods. But 
is following Sarrau’s general method (with a certain heresy) and is basing 
his results on Sarrau’s premises. The French writers, and many other 
Continental writers on this subject, think in integral equations, and Sarrat, 
it is believed, got diverted too far along this same line. This is avoided 
here by substituting a letter for a definite key integral wher found and then 
going ahead on that as a basis. And time is eliminated by using certain 
dimensions which Sarrau omitted to do. 

Taken all in all, from a strictly ballistic point of view, this book is as 
good for practical results as any other book on the subject in circulation at 
this date, and probably better. 

Certainly everything is presented in as simple a manner as it can be pre 
sented, the author’s notation is excellent, and the fact that the tables have 
been calculated by him, or under his supervision, carries with it a com 
viction, in view of his general reputation in other fields and with other 
ballistics, that they are strictly accurate. There is no objection ballistically 
to using the ratio 1/3 for the specific heats of the powder gas. Noble and 
Abel’s results in fact indicate 1 1/3 this value approximately for the gases of 
ordinary gun powder when exploded in a closed vessel. The prac**al 
assumption of a co-volume (non-gaseous volume) which does not exist 
with smokeless powders, and only in part with the ordinary powders more- 
over necessitates in a working ballistic formula a smaller ratio than the true 
one, whatever it may be. 

The apparent inconsistency of applying these formule to smokeless as 
well as ordinary powders seems to require some explanation and with @ 
view to giving a clear insight into what actually transpires, attention is 
invited to the following, which involves some repetition of what precedes: 

(a) In deducing the original formule, the powder gas was assumed 4 
perfect gas with the non-gaseous residue equal in volume to the solid 
volume of the powder grains and the gas was assumed to expand without 
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gain or loss of heat. The ratio of the specific heats of the gas was denoted 
by n, and for these conditions 
n equals 1.4. 


(b) Now the residue at the instant of its formation is together with the 
gas at the temperature of combustion of the powder, and as the gas expands 
with a lowering of its temperature consequent on the work done, it is 
possible, the hot residue being presumably finely distributed throughout 
the gas, that this residue imparts to the cooling gas more heat than the 
gas imparts to the gun. To meet this condition in the formule, there 
being no other compensation, it becomes obvious on a little consideration 


that 


n must be assumed as less than 1.4. 


(c) But if on the other hand, the residue or other source of heat does not 
impart as much heat to the expanding gas as the latter imparts to the gun 
and we do not otherwise compensate in the formule, we are compelled to 


assume that 
n is greater than 1.4. 


(d) And if everything remains as stated in (a) except that the volume 
of the residue is less than the solid volume of the powder, and we attempt 
tocompensate for this error by changing the value of n as involved in the 
tabular functions of the formulz, we will have to decrease it, or make 


n less than 1.4. 


There are other things that might be considered, such as whether the 
gas is perfect, etc., and it is plain that the subject is not exhausted with 
these equalities and inequalities, but they suffice for present consideration. 
Let us note the application of them as they stand. For ordinary powders 
the question arises at once does (b) or does (c) prevail? On account of 
the great difference in temperature of gun and gas as well as the loss of 
heat by friction of the gas on the gun, it is quite likely that of these two 
(c) has the predominant effect. There is, however, no doubt as to the last 
or (d) and that (d) more than overcomes the predominating effect of (c) 
over (b) is indicated by the better results when a value 1 1/3 is substituted 
for 1.4, as n in the formule (assuming of course that a long series of tests 


- at the Artillery School, and elsewhere, has demonstrated this superiority 


with ordinary powders). 

Let us now consider smokeless powders. There is no residue, so it is 
evident at once that (c) and (d) stand alone and in full value, and have 
Opposite influences. And any doubt as to which influence is the greater 
is set at rest by the results shown in this book, as well as by a consideration 
of what these influences are. Though (c) has been treated very casually 
at times, some late results with explosions, even detonations, in a closed 
volume indicate that the cooling effect of the envelope should always be 
considered with the lower densities of loading, and, therefore, though in a 
lesser degree, with the higher densities of loading. The temperature of the 
smokeless powder gas is higher than that of the ordinary powder gas, and 
consequently more heat is presumably lost to the gun; and there is no com- 
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pensating source of heat. So though the decrease of n due to (d) must 
be considerable, the great increase due to (c) apparently serves to retain 
n in the vicinity of 1 1/3 for smokeless powders. Those who are going to 
develop this subject further, and it is worthy of a good endeavor will there. 
fore do well to study this book very carefully. 

It is possible that the author endeavored to keep out certain considera 
tions, of a minor ballistic character, in order that the practical working 
should not be clouded. Thus, it is certainly simpler when two parameters 
are to be obtained from two measured quantities, such as the maximum 
pressure and the muzzle velocity of a gun, to employ these measured 
quantities as they are without considering that one of them is subject tog 
certain reduction. 

It has then certain limitations to the field of practical ballistics. Aga 
matter of fact, and nothing is more easy of demonstration than this (not 
withstanding certain fumbling by late writers), the maximum pressure on 
the breech block exceeds that on the projectile (not fo speak of effective 
pressures) in present guns by as much as one-tenth or more, and its 
probable that if the ratio of specific heats of the gas were taken as 1 1 
(the tables are easily calculated) the results, so far as the actual velocitig 
and pressure are concerned, would be even more accurate than they are 
especially with smokeless powders. The fact that it is necessary to assume 
a co-volume, which cannot exist in full with any powder, to account for 
the pressure in a closed vessel, where the assumption is made that 
Mariotte’s law is applicable, does not constitute a reason for such an as- 
sumption in other cases where Mariotte’s law as such can play no part. 
In fact, it is very doubtful if Mariotte’s law alone should ever be applied 
strictly in the case of any explosion for the reason that it thus becomes 
logically necessary to drop consideration of the pressure due to the sensible 
motion of the explosive products, a pressure comparable with that due to 
their molecular motion. The pressure in short that is shown by a gauge 
for an explosion in a closed vessel is probably a function of the form of 
the powder grain (in a minor degree) and rate of burning in addition to 
other quantities just as it is in a gun, and one can only hope that Colonel 
Ingalls or some one else who has the time, ability and energy will take up 
this subject again in the future and develop it along strictly theoretical 
lines on some such basis. It is important not only for guns, but for all 
internal combustion engines. The gun is simply a very perfect engine and 
should be made to assist in clearing up the apparent vagaries in the 
present thermo-dynamics of gases. And the principles involved are of more 
importance generally speaking than the immediate results. 


J. H. Grennon, Captain, U. S. Navy. 
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SPECIAL NOTICE. 


NAVAL INSTITUTE PRIZE ESSAY, 1913. 





A prize of two hundred dollars, with a gold medal, and a life-member- 
ship in the Institute, is offered by the Naval Institute for the best essay 
presented on any subject pertaining to the naval profession, subject to 
the following rules: 


1. The award for the prize shall be made by the Board of Control, voting 
by ballot and without knowledge of the names of the competitors. 

2. Each competitor to send his essay in a sealed envelope to the Secre 
tary and Treasurer on or before January 1, 1913. The name of the writer 
shall not be given in this envelope, but instead thereof a motto. Accom 
panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the outside and writer’s name and motto 
inside. This envelope is not to be opened until after the decision of the 
Board. 

3. The successful essay to be published in the Proceedings of the Insti- 
tute; and the essays of other competitors, receiving honorable mention, to 
be published also, at the discretion of the Board of Control; and no change 
shall be made in the text of any competitive essay, published in the Pro- 
ceedings of the Institute, after it leaves the hands of the Board. 

4. If, in the opinion of the Board of Control, the best essay presented 
is not of sufficient merit to be awarded the prize, it may receive “ Honorable 
Mention” or such other distinction as the Board may decide. 

5. In case one or more essays receive “ Honorable Mention,” the writer 
of the first of them in order of merit will receive seventy-five dollars anda 
life-membership in the Institute. 

6. Any essay not having received honorable mention may be published 
also, at the discretion of the Board of Control, but only with the consent 
of the author. 

7. The essay is limited to fifty (50) printed pages of the Proceedings of 
the Institute. 

8. All essays submitted must be either typewritten or copied in a cleat 
and legible hand. 

9. In the event of the prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of the gold 
medal. 


By direction of the Board of Control. 
RALPH EARLE, 


Lieut.-Commander, U. S. N., Secretary and Treasurer. 
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NOTICE. 


The U. S. Naval Institute was established in 1873, having for its object 
the advancement of professional and scientific knowledge in the Navy. 
It now enters upon its thirty-ninth year of existence, trusting as hereto. 
fore for its support to the officers and friends of the Navy. The mem- 
bers of the Board of Control cordially invite the co-operation and aid of 
their brother officers and others interested in the Navy, in furtherance 
of the aims of the Institute. by the contribution of papers and communi- 
cations upon subjects of interest to the naval profession, as well as by 
personal support and influence. 

On the subject of membership the Constitution reads as follows: 


ARTICLE VII. 


Sec. 1. The Institute shall consist of regular, life, honorary, and ass 
ciate members. 

Sec. 2. Officers of the Navy, Marine Corps, and all civil officers a 
tached to the Naval Service, shall be entitled to become regular or lik 
members, without ballot, on payment of dues or fees to the Secretary 
and Treasurer. Members who resign from the Navy subsequent to jom 
ing the Institute will be regarded as belonging to the class described in 
this Section. 

Sec. 3. The Prize Essayist of each year shall be a life member wi*hout 
payment of fee. 

Sec. 4. Honorary members shall be selected from distinguished Naval 
and Military Officers, and from eminent men of learning in civil life 
The Secretary of the Navy shall be, ex officio, an honorary member. 
Their number shall not exceed thirty (30). Nominations for honorary 
members must be favorably reported by the Board of Control, and a vote 
equal to one-half the number of regular and life members, given by proxy 
or presence, shall be cast, a majority electing. 

Sec. 5. Associate members shall be elected from Officers of the Army, 
Revenue Cutter Service, foreign officers of the Naval and Military pro- 
fessions, and from persons in civil life who may be interested in the 
purposes of the Institute. 

Sec. 6. Those entitled to become associate members may be elected life 
members, provided that the number not officially connected with the Navy 
and Marine Corps shall not at any time exceed one hundred (100). 7 

Sec. 7. Associate members and life members, other than those entitled 
to regular membership, shall be elected as follows: ‘“ Nominations shall 
be made in writing to the Secretary and Treasurer, with the name of the 
member making them, and such nominations shall be submitted to the 
Board of Control, and, if their report be favorable, the Secretary and 
Treasurer shall make known the result at the next meeting of the Insti- 
tute, and a vote shall then be taken, a majority of votes cast by members 
present electing.” 


The Proceedings are published quarterly and anyone may subscribe for 
them. The annual subscription is $3.00; single copies, 75 cents. Annual 
dues for members and associate members, $2.00. Fee for life membership, 
$30.00. 

All letters should be addressed U. S. Naval Institute, Annapolis, Md, 
and all checks, drafts, and money orders should be made payable to 
same. ; 
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